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Abstract 
Background: Antibiotic resistance is a global public health threat, which is related to 
antibiotic consumptions worldwide. Migrants may have different perceptions and 
practices regarding antibiotic utilisation because of previous experience and cultural 
values. The purpose of the present project was firstly, to investigate the knowledge, 
attitudes and perceptions of antibiotic use in a group of Australian Chinese migrants 
and secondly, to examine the inappropriate practices of antibiotic use in this special 
cultural group.  
Methods: The participants in this project were recruited through several Chinese 
social network sites to complete a bilingual questionnaire regarding antibiotic use, 
health related actions and psychological related wellbeing. The characteristics of the 
participants recruited in this survey were compared with those of a sample of 
Chinese migrants recruited through a postal survey. The prevalence of storing 
antibiotics at home, importing antibiotics from overseas and self-medicating with 
antibiotics in this sample were investigated. The associations between knowledge, 
attitude and perception factors and the above inappropriate behaviour of antibiotic 
utilisations were examined using bivariate and multivariate logistic regressions. The 
associations between health services utilisation factors and the practice of self-
medication with antibiotics were also explored. All data analyses were performed 
using Stata version 12 or 13.   
Results: The online survey recruited 469 Chinese participants ranging from 14 to 63 
years old. The mean (SD) age of this sample was 33 (8) years. The gender 
proportion (Female: Male) of the total participants was 55: 45. Participants resided in 
five states of Australia, 45% of them were living in Queensland. Compared to 
Chinese migrants recruited via a postal survey, participants of this online health 
survey were younger, with a higher education level or had resided in Australia for 
less time.  
Our data reveal that the inappropriate practices of antibiotic use were prevalent in 
this population. Nearly half of the participants self-reported having antibiotics stored 
at home at the point of our survey. One third of the participants admitted having 
brought antibiotics into Australia during their latest trip to China or other countries. In 
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this sample of Chinese migrants, one in four participants used antibiotics for URTIs. 
Among the antibiotic users, half of them used antibiotics without a prescription in the 
last 12 months.  
This thesis identifies some misperceptions about antibiotic use in the Chinese 
migrant community. Although self-reported awareness of antibiotic resistance and 
antibiotic side effects was adequate, the majority of participants indicated that they 
would stop taking antibiotics when symptoms improved and use leftover antibiotics if 
they had similar symptoms. Around 40% of the participants believed that antibiotics 
should be legally available for purchase over-the-counter. 
The misperceptions and irrational practices of antibiotics were significantly 
associated with self-medicating antibiotics in this population. Also, a negative 
experience with or perceived barriers of primary health services use marked a higher 
risk of self-medication with antibiotics.  
Conclusion: Although antibiotics are legally unavailable without a prescription in 
Australia, the findings of the present project indicate that storing antibiotics at home, 
importing antibiotics and self-medicating with antibiotics are prevalent amongst 
Chinese migrants. Also, a list of knowledge, attitude and perception factors was 
identified to be significantly associated with such inappropriate practices of antibiotic 
use. These behaviours and risk factors should be better acknowledged when 
developing interventions for promoting awareness of antibiotic resistance and 
rational antibiotic use in the community. In addition to antibiotic utilisations discussed 
in details, this project provides some evidence of needs for further health research 
on mental wellbeing and health services access and use in this population. 
Education programs facilitating a better understanding of the Australian health 
system and the available services would be beneficial to the growing number of 
migrant populations. 
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Chapter 1: Introduction  
1.1 Background 
Antibiotic resistance is a clear and present public health threat world-wide. With the 
recent experience of battling the ‘Superbug’ and ‘Severe Acute Respiratory 
Syndrome (SARS)’ outbreak, firstly in Asia and then spreading to other continents, 
antimicrobial resistance has drawn great attention in Australia and worldwide. The 
theme of World Health Organization health day 2011 was ‘combat drug resistance, 
no action today, no cure tomorrow’ (1, 2).  
Antibiotic resistance refers to the ineffectiveness of previously effective antibiotics in 
treating bacterial infection (3). Antibiotic resistance often results in prolonged illness 
and hospitalization which incur a high cost for healthcare services and leads to 
severe health outcomes. In addition, the problem adds significant challenge to 
control infectious disease such as Tuberculosis (TB), Malaria and HIV. Antibiotic 
misuse in human and animals has largely promoted antibiotic resistance (4). It is 
estimated that 80% of antibiotic use occurs in the community and around half of this 
antibiotics consumption is irrational. In developing countries, over 60% of patients 
with viral respiratory infection receive unnecessary antibiotics (3). 
Antibiotic self-medication is a global issue. Although antibiotics are well recognized 
as prescription-only drugs, the use of antibiotics to treat disease symptoms without 
medical consultations and supervision occurs in many countries including both 
developing and developed countries. Self-medication of antibiotics were meant to 
help prevent and treat disease cost-effectively. It also may create further health 
hazards. The indiscriminate use of antibiotics was positively linked to the emergence 
of antibiotic resistance (4). 
According to the work of  the Joint Expert Technical Advisory Committee (JETAC) on 
Antibiotic Resistance, Australia has a higher usage of antibiotics than other Western 
countries and half of these prescriptions were over-prescribed (5). A proposal of 
national antibiotic resistance management identified the five priority areas which are 
regulatory controls, monitoring and surveillance, infection prevention, education and 
research (5).  
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Although antibiotics in Australia are legally unavailable without a medical prescription, 
the national yearly consumer surveys revealed that around 10.8% in 1999 and 7.4% 
in 2004 of the Australian population aged 15 years and over reported self –
medication with antibiotics to treat coughs, colds or influenza (flu) (6).  In New 
Zealand, the prevalence of the use of antibiotics without medical consultation was 
prominent among Korean and Egyptian migrants (7). Alternatively, over the counter 
antibiotics were available in many developing countries which greatly coerced the 
practice of antibiotic self-medication (8). In India, self-medication of antibiotics is 
common in lay population and even in tertiary medical students (9). In Saudi Arabia, 
non-prescribed antibiotics were used for treatment and prevention for cold, sore 
throat and ache. Patients were advised of over the counter antibiotics by physicians, 
pharmacists and their previous experiences (10). 
A number of factors at a number of levels may influence antibiotics use behaviour 
including factors like knowledge, attitudes, social norms, socio-economic conditions, 
peer pressure, experiences, and bio-physical and socio-behavioural environment 
(11). Cultrual factors are related to cross-national differences to a lot of health issues 
including antibiotic use (12-14). 
Various cultural determinants in antibiotic use were identified in European including 
patient-related factors such as illness perception/behaviour, health-seeking 
behaviour, previous experience, antibiotic awareness, drug perception, diagnosis 
labelling, work ethos, perception of practitioner and practitioner-related factors such 
as RTI management, initial training, antibiotic awareness, legal issues, and practice 
context (13). Knowledge and awareness of appropriate antibiotic use for viral 
respiratory infections varied by Hispanic ethnicity and language that Hispanics 
surveyed in Spain had significantly lower knowledge about antibiotics for colds, lower 
awareness about antibiotic resistance and greater dissatisfaction if an antibiotic were 
not prescribed compared with non-Hispanic whites (15).  
We assume that the prevalence of non-prescribed antibiotic use would be very high 
among migrants from countries where antibiotics can be purchased without medical 
consultations. However, there is a lack of documentation of inappropriate antibiotic 
use among migrants in Australia particularly those from non-English speaking 
countries. Australia is a nation with mixed culture. Cultural beliefs may heavily 
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influence people’s values, attitude and behaviour across all health issues. 
Prevalence of risk behaviours are likely to be different in various cultural and ethnic 
groups, as so as the determinants of such health behaviour (16).  With the rapid 
increase of Chinese immigrants in the last 5 years (17), there are urgent needs to 
address the cultural differences of health care practice in Australia. The knowledge, 
attitudes and practices of antibiotic use among migrants, especially newly arrived 
migrants, may be very different from mainstream Australians. Chinese migrants have 
reportedly low utilisation of the health care services in Australia (18). It is vital to 
understand such differences and the need for culturally appropriate services and 
interventions for migrants in Australia.  
Previous knowledge, experiences and cultural values may lead to the inappropriate 
use of antibiotics in Australia. However, experience and preference of health 
services utilisation as well as mental wellbeing may influence their antibiotic use 
patterns. Migrants may have unique health care seeking behaviour. Inadequate 
language proficiency is likely to restrain them from using Western medical services 
(19). Many Chinese people would consult traditional Chinese medicine practitioners 
for minor disease (20). Understanding the unique health care seeking behaviours, 
the diverse knowledge, attitudes and practices concerning to antibiotic use as well as 
other associated health services using issues in this group would be critical to 
reduce the inappropriate practice of antibiotic utilisations.  
There is limited health research amongst Australian Chinese migrants. Although 
migrants are generally healthier than their native-born peers due to the health 
restriction policies for migration, these advantages are likely to attenuate with the 
years of stay in Australia (21), It is important to understand the risk behaviours and 
the determining factors of such risk health behaviours in ethnic minority groups.  This 
is the first study that aimed to identify the knowledge, attitudes and practices relating 
to antibiotic use, and the potential correlates to inappropriate antibiotic use in this 
group. The findings should be able to direct further research to develop culturally 
competent treatments and interventions among Australian Chinese migrants. 
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1.2 Research Objectives 
The purpose of this project is to investigate the inappropriate practice of antibiotic 
use and to provide evidence for understanding the diverse values, and perceptions 
regarding antibiotics and antibiotic use in Chinese migrants of Australia. Findings are 
expected to add knowledge and evidence to support policy making and interventions 
development in regards to effective antibiotic stewardship in Australia. The research 
objectives include: 
1. to report the process and outcomes of the online recruitment, and to compare 
the characteristics of two samples of Chinese migrants separately collected 
through the online survey and a postal survey 
2. to understand the knowledge, attitudes and practices of antibiotic use and 
associations with self-medication for URTIs 
3. to assess the prevalence of storing antibiotics at home and to explore the 
potential risk factors for in-home antibiotic storage 
4. to estimate the prevalence of bringing antibiotics from outside Australia and to 
confirm the practice of importing antibiotics is associated with a higher risk of 
self-medication  
5. to estimate the prevalence of using antibiotics without medical prescriptions, 
and to explore the associations between the primary health service using 
factors and non-prescribed antibiotic use 
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1.3 Structure of the thesis 
This thesis consists of 9 chapters. In the first chapter, I briefly discuss the rationale of 
the study and identify the research objectives to be studied in each of the following 
chapters. I devote chapter 2 to a comprehensive review and discussion of literature 
about antibiotic resistance and antibiotic utilisation in China and other countries as 
well as the relevant and present health issues in Chinese migrants. Chapter 3 
outlines the methodology of the study. Chapter 4 reports the procedures and 
outcomes of recruiting. The emphasis of the thesis is inappropriate practices of 
antibiotic utilisation and the risk behaviours of these practices, therefore I elaborate 
on the issues of storing antibiotics at home, bringing antibiotics from outside 
Australia and self-medicating with antibiotics in chapter 5-8 respectively. Finally, 
chapter 9 summaries the results of the project and discusses the strength and 
limitations as well as the clinical and public health implications the study. The thesis 
is wrapped up with the conclusions of the study. 
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Figure 1.1 Structure of the thesis 
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Chapter 2: Literature Review 
Antibioitc resistance is a growing public health concern globally, and the irrational 
utilisation of antibiotics in human has largely promoted the problem. As the largest 
visible migrant group in Australia, Chinese migrants’ knowledge, attitudes and 
practices of antibiotics may be influenced by their previous experience and cultural 
beliefs. Their healthcare use and access issues as well as psychological issues may 
influence the health behaviours and decisions of health services use such as self-
medication or using traditional Chinese medicines. This chapter presents an 
overview and discussion of the existing literature regarding antibiotic resistance and 
antibiotic utilisation worldwide, particularly in Australia and China.  
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2.1 Global threats of antibiotic resistance 
2.1.1 Mechanism of antibiotic resistance  
Antibiotic resistance and the lack of development of new antibiotics could lead to an 
era of ‘no antibiotics’ (22). The epidemic of antibiotic resistance poses a growing 
challenge in the control and cure of infectious diseases worldwide. Global 
collaboration is critical when battling the public health problem of antibiotic resistance.  
Antimicrobial agents including antibiotics and similar drugs are becoming less 
effective because infectious organisms have adapted to them (Figure 2.1) (23). 
Resistant strains of bacteria spread from person to person and from other non-
human resources in the environment. The antimicrobial resistance (AMR) continues 
to grow and spread with the wide utilisation of those drugs, which make it harder to 
control the infection. It is well known that the cause of antibiotic resistance is related 
to the irrational use of antibiotics including overuse, underuse and misuse in both 
humans and animals (2).  
Antibiotic consumption is positively related to the occurrence of AMR. Albrich et al. 
found the total antibiotic use was correlated with the prevalence of penicillin-
nonsusceptible Streptococcus pneumonia, macrolide-resistant S. pneumoniae, and 
macrolide-resistant S.pyogenes among outpatients in 20 countries (24). There is 
also abundant evidence to support that antibiotic use in hospitals promotes 
resistance (25-27). Longer duration and multiple courses of antibiotic prescription 
marked higher rates of resistance (27).  
In summary, while developing new and effective antibiotics is an urgent issue, 
promoting prudent antibiotic use both in hospitals and in the communities are one of 
the key strategies to prevent antibiotic resistance. 
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Figure 2.1  How antibiotic resistance happens (23)  
 
 
 
 
2.1.2 Antibiotic resistance surveillance 
Surveillance of antibiotic resistance aims at monitoring the pattern of resistant 
bacteria by collecting and analysing antibiotic susceptibility test results undertaken 
by microbiology laboratories on bacteria isolated from clinical samples (28). 
Surveillance of AMR nationally and internationally is expected to monitor the trend 
and spread of drug resistant organisms so as to help minimise the unnecessary use 
of antibiotics.  
In the recent WHO report, the current situation and surveillance of AMR were 
reviewed using data obtained from 129 member states (29). A high level of AMR has 
been identified in all WHO regions. Treatment failures with third generation 
cephalosporin were mostly reported in developed countries. However, as gonococcal 
diseases were prevalent in less resourced countries, drug resistance may be under-
reported. About half of the multidrug-resistant tuberculosis (MDR-TB) cases were in 
India, China and the Russian Federation (29).  
One study looked at patterns of antibiotic resistance in three geographically 
separated, and culturally and economically distinct countries and found that China 
has a relatively high prevalence of antibiotic resistance, followed by Kuwait and the 
U.S (30). The authors of that study also found the drug resistance among these 
three countries was divergent. The surveillance data of antibiotic resistance is 
urgently needed in developing countries, where problems of extensive and combined 
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resistance exist (31).  However, in many developing countries, considerable 
improvements are needed to strengthen the microbiology laboratory facilities and 
information networks to ensure reliable surveillance data (32).  
The significance of detecting, controlling and managing antibiotic resistance in 
human, veterinary and agricultural practice was well recognised in Australia (1, 5). 
However, the level of bacterial resistance such as Methicillin-Resistant 
Staphylococcus Aureus (MRSA) has shown an increase for a decade from 2000 to 
2010 (33). In addition to resistant infections acquired in the hospitals, resistant 
community infections have also increased (33).  The recent five year national 
antimicrobial resistance strategy (2015-2019) reinforced the need for national and 
international actions including AMR surveillance and rational utilisation as well as 
increased public awareness to respond to the global crisis of antibiotic resistance 
(34).                                   
2.2 Irrational antibiotic utilisation  
2.2.1 Antibiotics widely used to treat upper respiratory tract infections  
Antibiotics prescription for acute upper respiratory tract infections (URTIs) is one of 
the key sources of overuse of antibiotics. Despite a lot of studies indicating limited 
clinical benefit of using antibiotics to treat URTIs and prevent its complications, 
antimicrobials for viral infections are widely used. A systematic review revealed no 
difference in clinical outcomes for either delayed, immediate or non-use of 
prescribed antibiotics for respiratory infections, particularly cough and the common 
cold (35), and no significant difference in the patients’ satisfaction in these occasions.   
However, antibiotics are commonly prescribed for treatment and prophylaxis of the 
common cold in many countries (36-39).  Around 31.3% of Taiwanese patients who 
were diagnosed with common cold received antibiotic prescriptions and the 
percentage is even higher among younger patients which are under the age of 16 
years (36). In Korea, more than half of physicians prescribed antibiotics for URTIs 
(39).  A survey in the United States reported that 44% of patients with common colds 
and 46% of patients with URTIs were prescribed antibiotics (38). The figure peaked 
when more than 98% of outpatients diagnosed with common cold were treated with 
antibiotics in Beijing Children’s hospital (37). 
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2.2.2 Knowledge, attitudes and practices (KAP) of antibiotic utilisation  
2.2.2.1 Public knowledge and attitudes may influence antibiotic use  
Consumers’ knowledge and attitudes towards antibiotics play an important role in 
antibiotic prescribing and behaviour of antibiotic use. Many studies claimed that 
pressure from patients is one of the determinants of irrational prescribing (40-42). A 
telephone survey was conducted in Sydney and Hong Kong which compared 
residents in two cities on knowledge, attitudes and behaviour regarding antibiotic use 
in 2006 (43). This study compared the two groups living in different countries, and 
identified that knowledge is one of the most important factors influencing antibiotic 
use.  
Lim et al. (2012) reported a positive correlation between knowledge and attitudes of 
antibiotic use in the Malaysian general population. Highest education level and 
healthcare-related occupation marked a higher level of knowledge about antibiotic 
use; gender, race, education level, employment status and healthcare-related 
occupation were related to public attitude to antibiotic use (44-47).  
Meanwhile, some studies identified that knowledge and attitudes of antibiotics are 
not always in line with consumers’ behaviour of antibiotic use (48, 49). Studies 
among medical and non-medical university students about their KAP of antibiotics 
found although the level of knowledge is higher for medical students, the prevalence 
of inappropriate behaviour of antibiotic use is not significantly different. Although 
knowledge about antibiotics is satisfactory in a group of residents in Sydney, 
Australia, the expectation of antibiotics arose dramatically when they experienced 
fever (43). The higher expectations and intentions for using antibiotics to treat 
bronchitis were not reflected by their better knowledge of bronchitis among Spanish-
language Hispanics compared with non-Hispanic whites and English-language 
Hispanics (15). In UK, better knowledge was associated with irrational behaviour 
including taking antibiotics without medical consultation and giving an antibiotic to 
someone else (45).   
2.2.2.2 Misperceptions of antibiotics and antibiotic use  
The general public has misconceptions regarding indications for antibiotic use (44, 
50). As discussed in the previous section, a large body of literature demonstrated 
that antibiotics are commonly applied for treatment of URTIs in healthcare settings 
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worldwide. As a result, the general public commonly has the perception that 
antibiotics are necessary and generally safe for symptoms of URTIs (50). Around 
three quarters of respondents from Putrajaya, Malaysia and parents in Greece 
expected antibiotics for treatment of coughs and cold (44, 51). Close to 60% 
believed that the antibiotics are effective in treating the common cold, cough and 
fever (38, 44). In a national survey in Korea, two-thirds of the general public believed 
antibiotics would be helpful for common cold (39). Studies in the US depicted that 
Latino and Asian migrants had a higher perception that antibiotics are necessary and 
effective for common cold or URTI (42). In Russia, the indications for self-medication 
with antibiotics included acute viral respiratory tract infections, cough, intestinal 
disorders, fever and sore throat (52).  
The widely-held belief in using antibiotics for URTIs is worrying. The investigation of 
people’s understanding of antibiotics is also not optimistic. The perception of the 
effectiveness of using antibiotics to treat bacterial or viral infections is unrestrained 
among the general public (50, 53, 54). Nearly half of responders believed antibiotics 
are effective for viral infections in the Netherlands (54). Confusing of antibiotics with 
other medicines used for URTIs treatment have been reported by Greek parents (51).    
Survey results regarding knowledge about antibiotic usage reveal knowledge deficits 
among general populations of Indonesia (55). In Changhua, a city of Taiwan, 
residents had inadequate or incorrect knowledge about antibiotic use (56). The 
compliance with physician’s advice of using antibiotics was poor and most patients 
were careless about the correct storage of antibiotic syrup and the correct use of 
antibiotics. According to a national population-based survey in the United States 
1998-1999, patients had high expectations of a prescription for antibiotics for a cold 
and this behaviour was largely related to the unawareness of possible health 
dangers of antibiotic overuse (57).  
Moreover, the reported awareness of antibiotic resistance in the general public is 
inconsistent. A high proportion of participants claimed that they knew bacteria could 
become resistant to antibiotics, but the majority of them were unaware of the 
mechanism of antibiotic resistance occurrences (39, 53). In a survey of parents in 
Italy, less than 10% indicated they knew how to define antibiotic resistance (46). 
Researchers also found that people are unclear about how antibiotic resistance 
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occurs, and so, do not realize that modifying their individual use of antibiotics could 
help with the problem (58, 59).  
Ethnic variations in parents’ expectation for antibiotics were identified in Los- 
Angeles, California, where researchers found Latino and Asian parents were both 
more likely to expect antibiotics rather than the non-Hispanic white parents (42). 
Corbett et al. (2005) reported significant ethnic and cultural difference in levels of 
public knowledge, attitudes and awareness about antibiotic use and antibiotic 
resistance among Spanish-speaking Hispanic, English-speaking Hispanic and non-
Hispanic White people. Although the awareness of antibiotic resistance was 
generally high, Spanish-speaking Hispanics were significantly less likely to be aware 
of antibiotic resistance. Being Spanish-speaking Hispanic was associated with a 
higher level of dissatisfaction if no antibiotic was prescribed for bronchitis. Australia 
has a growing number of migrants from China, India and other Asian countries. 
However, the KAP of antibiotics utilisation among these ethnic groups have not been 
well described. 
2.2.3 Inappropriate behaviour regarding antibiotic utilisation 
The WHO has concluded irrational and inappropriate antibiotic use, which 
contributes to the problem of antibiotic resistance, includes but is not limited to the 
following behaviour (2). 
Overuse - Drugs are dispensed to liberally, sometimes to be “on 
the safe side”, sometimes in response to patient demand, but 
often for doctors and pharmacists to make more money.  
Under use - When economic hardship encourages patients to 
stop treatment as soon as they feel better, rather than complete 
the treatment course needed to fully kill the pathogen. 
Misuse - Drugs are given for the wrong disease, usually in the 
absence of a diagnostic test.  
Antibiotics were largely consumed in food producing animals, which is one of the 
contributors to the development of antibiotic resistance (32, 60). However, this thesis 
focuses on antibiotic use in human beings. This section reviewed the inappropriate 
behaviour of antibiotic use among the general population, particularly self-medication 
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with antibiotics. Patients were reported to obtain antibiotics from physicians but were 
unable to use them correctly (61). Many parents give “leftover” antibiotics and share 
antibiotics within the family (38). Understanding these behaviours and their enabling 
factors may help form effective interventions to reduce the anthropogenic antibiotic 
resistance in the community. 
2.2.3.1 Self-medication with antibiotics 
Self-medication is defined as the selection and use of medicines to treat self-
recognized or self-diagnosed conditions or symptoms (62). Self-medication with 
antibiotics is considered to be a main contributor to antibiotic misuse and resistance 
worldwide (63). While antibiotics are prescription-only drugs in many countries, non-
prescribed antibiotics are used worldwide. The consumption of non-prescribed 
antibiotics was reported mainly for treating common cold and flu in many countries 
(64-66). This was consistent with the misperception that antibiotics are helpful for 
viral URTIs in general population discussed in the previous section. 
2.2.3.1.1 Prevalence of self-medication with antibiotics 
There are geographical differences in the prevalence of self-medication. Surveys of 
the general population from northern Europe including Austria, Belgium, the Czech 
Republic, Denmark, Ireland, Luxembourg, the Netherlands, Sweden and the UK, 
reported a weighted non-prescribed antibiotic use at 3% (67). And it has been 
reported 19-100% of antimicrobial drug use outside of northern Europe and North 
America occurs without prescription. 
Self-medication with antibiotics was considered to be highly prevalent in developing 
countries (68-70). Ineffective supervision of antibiotic regulations, lack of health 
insurance, and low social economic conditions play important roles in the under-
controlled antibiotic use in many developing countries (71).  
About half of Taiwanese patients were confirmed using antibiotics before being 
admitted to the Emergency Department by detecting antimicrobial activity in urine 
(72). A community survey in Beijing in 2004 also expressed that, of all the 
participants who had consumed antibiotics almost half did not consult a physician 
(73). Prevalence of self-medication is as high as 76% among university students in 
Karachi Pakistani (49). In a household survey of in-home drug storage and self-
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medication in Iraq, 78% of participating families admitted self-medication with 
antibiotics (74). 
Furthermore, high proportions of migrants in New Zealand, Latinos in South Carolina 
and other ethnic minority groups were found to use antibiotics without medical 
consultation (7, 75, 76). In Australia, an annual telephone survey over five years 
found the self-reported use of antibiotics to treat the cold or flu symptoms decreased 
from 10.8% in 1999 to 7.4% in 2004 (6). However, it is estimated the prevalence 
would be higher if the survey had included migrants, especially non-English speaking 
migrants. Also this reported rate only represents the prevalence of self-medication 
with antibiotics to treat cold or flu. 
2.2.3.1.2 Associated factors for self-medication with antibiotics 
The prevalence of self-medication varies between countries and is related to several 
factors such as economic reasons, knowledge of diseases and treatment, personal 
experience, expectation of antibiotics and availability of the medicine (8). Other 
common reasons include the patients’ experience of treating the same symptoms or 
ailments, lower socio-economic status and reluctance to seek medical consultation 
due to language difficulty (8, 64, 77).  
International literature reveals that risk factors including age, gender, occupational 
impact, rural residence and presence of chronic diseases, were related to self-
medication with antibiotics (64, 68, 69, 78). Awad et al. (2005) found middle aged 
(40-59) participants had a higher risk of self-medication with antibiotics compared to 
younger participants. Ramlhinho et al. (2014) reported participants at younger (18-34) 
and older (50-64) age were at higher risk of self-medication with antibiotics. The 
findings also varied upon whether males or females would have a higher prevalence 
of self-medication (68, 79, 80).  
Interestingly, healthy people were found to self-medicate more frequently than those 
with chronic diseases (69, 81). People with a professional occupation had a 
significantly higher risk of self-medication (69).  Medical students, who were 
supposed to have good knowledge of antibiotics and antibiotic use, were found to 
have a high proportion of self-medication similar to that of non-medical university 
students (49, 82). People living in a rural area were more likely to use non-
prescribed antibiotics than urban residents (69). 
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The use of antibiotics without a medical prescription is evident among the general 
population in many countries. The findings of the risk factors for such inappropriate 
behaviour are inconsistent in different groups, which indicate the need for 
comprehensive intervention strategies to include all populations in the community.  
2.2.3.1.3 Self-medication with antibiotics to children 
It should be noted that parents who support self-medication may administer non-
prescribed antibiotics to their children. In a survey in Greek urban settings, 
researchers found 74.6% of the adult participants admitted self-medication with 
antibiotics and 22.7% of parents had used non-prescribed antibiotics for their 
children (83). In Mongolia, nearly half of caregivers had used non-prescribed 
antibiotics for their child (65). In this study, researchers found caregiver self-
medication was significantly associated with the practice of giving non-prescribed 
antibiotics to their children (65). Results of a cross-sectional study in Greece 
revealed that being a father, being a single parent, having low income, having low 
education, and having immigrant status, having <2 or >3 children, lack of experience 
in recurrent URTIs could be risk factors for misuse of antibiotics in Children (84).  
Parents/caregivers’ knowledge, attitudes and behaviours of antibiotic use were 
predictive factors to antibiotic misuse in children (51, 65, 85).  A review of 
interventions to reduce inappropriate use of antibiotics in children concludes that 
delayed prescribing, providing guidance to parents on specific symptoms, and 
interventions engaging children prior to an illness episode would be most effective 
(86). 
2.2.3.2 Source of antibiotics without prescription  
2.2.3.2.1 In-home storage 
The availability of non-prescribed antibiotics could be one of the determinants of self-
medication with antibiotics (79).  A study in Mongolia shows parents’ own experience 
with self-medication and the availability of antibiotics at home will greatly increase 
the chance of self-medicating their own children (65).  
Antibiotics are the most common group of in-house storage drugs (74, 87). One out 
of ten households in the United Kingdom had antimicrobial drugs available at home 
(88). Many studies reported that “leftover” medicines were kept for future use in 
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households (81, 87-90). “Leftover” is one of the informal sources of self-medication 
in migrants groups in New Zealand (7). 
 As McNulty et al.(2006) found, people with a higher education or who are more 
knowledgeable about antimicrobial drugs are more likely to keep “leftover” 
antimicrobial drugs at home. A study of household drug storage in North Ethiopia 
also revealed that households with a family member working in health facilities were 
more likely to have home drug storage (87). Drug storage was found to be more 
prevalent among urban residents compared to rural residents in that study.  
2.2.3.2.2 Over-the-counter sales 
The self-medication of antibiotics is prevalent in countries where antibiotics can be 
freely purchased without medical prescription. The recorded prevalence of self-
medication is high in these countries where antibiotics sales are not well regulated 
(91). Studies on antibiotic utilisation for URTIs in US found migrants from countries 
where antibiotics are available over-the-counter are more likely to self-medicate with 
antibiotics to treat URTIs (92).  
Although antibiotics are arguably available to the public over the counters in some 
countries, antibiotics should be better regulated to reduce antibiotic resistance (93). 
However, over-the-counter antibiotics are dispensed without prescription in both 
developed and developing countries (94-96).  
2.2.3.2.3 Other sources of non-prescribed antibiotics 
Antibiotics are legally restricted without a medical prescription in Australia. However, 
Norris et.al have found illegal sources of antibiotics which were provided by nurses 
or pharmacies without prescription in New Zealand, where antibiotic sales are legally 
regulated (7). Non-prescription antimicrobials are available in many countries 
including both developed and developing countries (67) Previous work also showed 
that migrants had a tendency to import antibiotics from their original country, where 
antibiotics could be purchased without medical prescription (77). Studies even 
discovered that, in the United States, antibiotics are able to be purchased online (97).   
Little investigation has been conducted regarding alternative means of obtaining 
antibiotics in Australia. With the growing number of migrants arriving in Australia, 
many may have obtained and used antibiotics without medical advice. This thesis 
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presents the results of an investigation of the practice of storing antibiotics at home 
and bringing antibiotics from outside Australia.  
2.3 Antibiotic misuse in China (excludes SARs and Taiwan) 
China is one of the developing countries where sales of antibiotics are not well 
regulated and purchase over the counter is normal (98). The problem of antibiotic 
abuse and resistance in China is significant (30, 98, 99). Around 200,000 Chinese 
people died of pharmaceutical side effects every year, 40% of these deaths can be 
accredited to antibiotic misuse (100). While the Chinese government has launched 
special campaigns to promote the rational use of antibiotics in healthcare settings, 
there is ample room for continuing efforts to the containment of AMR such as public 
education and reducing over-the-counter antibiotic sales (98).  
2.3.1 Overuse in healthcare settings 
In China, antibiotics are often prescribed by physicians to treat viral upper respiratory 
tract infections (100, 101). Antibiotics are also prescribed for prophylaxis before or 
after surgery (102). In addition, multiple categories of antibiotics will be used if any 
resistance occurs (100). High expectations of the power of antibiotics, neglect of side 
effects, non-effective regulation of dose and categories of antibiotic utilisation and 
financial reimbursement from prescribing antibiotics especially wide-spectrum 
antibiotics have promoted antibiotic abuse in health departments (100).  Many 
physicians claimed they prescribed unnecessary antibiotics in responses to patients’ 
expectations (101). 
2.3.2 Public knowledge, attitudes and practices of antibiotic use 
The prevalence of inappropriate knowledge and behaviours of antibiotic use is also 
high among the general public in China (100). In a community based survey in 
Beijing, almost half of the antibiotic utilisation was not prescribed by physicians (73).  
Knowledge and attitudes towards antibiotic utilisation in this sample were closely 
associated with participants’ education level, but the behaviour of self-medication 
with antibiotics was not significantly associated with education level (73). In a study 
from rural China, more than half of the parents self-medicated their children with 
antibiotics (85). Knowledge of antibiotics was poor and the inappropriate practice of 
antibiotic use was significantly associated with self-medicating behaviour (85).  
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Thus, gaps in knowledge, attitudes and practices of antibiotic use were identified in 
previous research work in China. Chinese migrants are highly likely to continue the 
inappropriate practices of antibiotic use in hosting countries due to their previous 
experience or difficulties during the process of settling in a new country.   
2.4 Public education campaigns regarding antibiotic use in Australia and 
other countries 
The unnecessary and inappropriate use of antibiotics, which were believed to be 
contributing to antibiotic resistance, has drawn international attention. Research 
continues to reveal the importance of targeted education to counteract inadequate 
knowledge and risk attitudes and behaviours regarding antibiotic use in the general 
population. In some developed countries, national education campaigns have spent 
enormous sums of money to raise public awareness of prudent antibiotic use in 
healthcare facilities and the wider community (103). Reductions in antibiotic 
consumption were demonstrated in Europe after national campaigns to promote 
rational use of antibiotics (104, 105).  In Belgium, which is one of the European 
countries with the highest usage of antibiotics, the national campaigns were 
associated with an overall decrease of antibiotic sales in the community (106).  
The levels of antibiotic prescribing for URTIs among Australian general practitioners 
were high (107). National educational campaigns have been rolled out by the 
National Prescribing Services annually from 2000 to 2004 with a central message of 
“Common colds need common sense” (108). In regional South Australia, a 
community-based and general practitioner (GP) -based intervention to reduce 
irrational antibiotic prescribing for URTIs was found to be effective in reducing 
antibiotic consumption for URTIs (109). 
Educational interventions, which target healthcare professionals, general public, and 
high risk groups, should improve the rational antibiotic use to some degree (103, 
110). Strategies, such as using mass media to distribute information to lay public,  
issuing letters and guidelines sent to health professionals about prescribing 
antibiotics rationally, were adopted in the majority of these campaigns (103). Positive 
results were likely to be published in evaluation studies (103). It is unclear whether 
public awareness campaigns alone would be adequate to decrease inappropriate 
antibiotic consumption. Therefore, continuing efforts to promote rational prescribing 
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and appropriate use of antibiotics are needed both locally and globally. The 
effectiveness of educational interventions in low income countries was not 
systematically reviewed. However, it could be expected once better regulations on 
antibiotic sales are enforced (103).  
Migrants, especially those from non-English speaking countries, are usually 
neglected in national campaigns. As in the above mentioned campaigns for correct 
antibiotic use, little reference was made to culturally specific strategies to engage 
with ethnic minorities.  Furthermore, the last national campaign in Australia occurred 
over ten years ago. With the rapid influx of migrants, ongoing targeted interventions 
should be considered in different cultural groups as they may have a higher risk of 
imprudent antibiotic use compared to the general population of Australia. 
2.5 Australian Chinese migrants’ profile 
2.5.1 Demographic information  
Australia is a nation of mixed cultures. More than a quarter of the population is born 
overseas from England, New Zealand, China, India, Italy and other countries (17). A 
total of 1.9% of the population in Australia was born in China (excludes Special 
Administrative Regions (SARs) and Taiwan), and within this group 35% are recent 
arrivals having migrated into Australia within five years prior to the census night in 
2011 (17, 111). Around 4% of the total population reported their ancestry as Chinese, 
which may include people who were born in countries other than China but share the 
same cultural background (17).  
The history of the immigration of Chinese people to Australia started from the early 
19th Century (112). In 2005-6, China was the third largest source of all migration to 
Australia and the second largest source of skill stream migration (113). With the 
active marketing of educational services by the Australian Government, the number 
of China-born persons has dramatically increased in the past 30 years (Figure 2.2). 
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Figure 2.2 The arrival in Australia of China-born and all overseas-born people (112) 
 
 
 
Migrants had a tendency to live in major cities of Australia for better employment 
opportunities or to be included in communities from the same countries (111). In 
2011, almost 97% of migrants from China (excludes SARs and Taiwan) were 
concentrated in New South Wales, Victoria, Queensland, Western and South 
Australia (111).  
Migrants under the skilled immigration stream are generally young and have superior 
qualifications (113). In 2005-6, over 72% of new migrants were under 35 years old 
(113). Depending on the 2011 Census in Australia, 38.7% of migrants from China 
and 43.4% from Hong Kong had obtained a bachelor or higher degree (114). The 
median age of the China-born in 2011 was 35 years, which is considerably lower 
than all overseas-born (45 years) and the total Australian population (37 years) (112). 
Around 86.4% of the China-born in Australia were 15 to 64 years old (112). Age-
gender distribution of migrants from China was shown in Figure 2.3. 
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Figure 2.3  Age and Sex distribution of the China-born in Australia 2011 (112) 
 
 
 
Languages other than English spoken at home by Chinese in Australia include 
Mandarin, Cantonese, Shanghaiese, Fuzhou, Hokkein-Taiwanese and many other 
Chinese dialects (112, 115). The median income per person for the China-born in 
Australia aged 15 years and over was $328 per week, compared with $538 for all 
overseas-born and $597 for all Australia-born. Moreover, the proportion of having 
some form of higher non-school qualifications in China-born was similar to that of the 
total Australian population. However, the unemployment rate was almost double that 
of the total Australian population. 
2.5.2 Health needs and issues 
China-born residents comprise the largest non-Caucasian ethnic group in Australia, 
and their socio-economic characteristics may be associated with their health status 
and health service utilisation. To date, there has been little research in Australia 
regarding the health issues of Chinese migrants.  
Standard health screening requirements indicate that economic migrants generally 
enjoy better health conditions than the Australian-born population with regards to the 
majority of Australia’s National Health Priority Areas (NHPAs). However, this high 
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health status is not likely to sustain and declines with increasing duration of 
residence (116, 117).  
Observing data from several waves of the Household Income and Labour Dynamics 
in Australia, Asian migrants were less favourable in reporting cancer and respiratory 
problem and other chronic conditions compared to native-born people (21, 117). 
Unfortunately, after 20 years of stay, Asian migrants lost these advantage. In terms 
of diabetes, Asian migrants were more likely  to report diabetes than native-born 
Austranlian if they have stayed in Australia longer than 20 years.  
Anikeeva et al. reviewed papers regarding migrant health issues from 1980 to 2008 
in Australia (116). In this review paper, they found migrants had lower than average 
uptake rates for breast and cervical cancer screening. Language barriers, lack of 
culturally appropriate services and lack of information in languages other than 
English may partly explain the low uptake rates in migrants groups. Male Chinese 
migrants were reported to have double the risk of dying from cerebra-vascular 
disease compared with the Australian-born population (118). Poor communication 
and delays in seeking medical attention may contribute to such a high mortality risk.  
Limited evidence showed that Chinese migrants have low utilisation of healthcare 
services (18). Many Chinese migrants are known to prefer Chinese-speaking doctors 
(119). Some were in favour of traditional Chinese herbal medicine (115). On the 
other hand, cultural and linguistic barriers may be related to migrants’ perceptions of 
an acceptable quality of care. Harmsen et al. found that non-Western patients 
reported lower quality of care and satisfaction level compared with Dutch-born 
patients (120). In particular, poorer language proficiency was associated with a more 
negative perception of the communication process during a consultation.  
Migrants’ mental health and wellbeing tends to deteriorate after the first year spent in 
Australia (121). Migrants from Asian countries had low admission rates but high 
involuntary admission rates for mental problems compared to Australian-born 
populations (116, 122). The reluctance to access mental health services could be 
partly explained by a lack of knowledge about available care, communication 
difficulties and stigma within the Asian community. Risk factors for increased 
psychological distress included unemployment, low levels of social support, trauma, 
low English proficiency, isolation, and being single (116). 
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The physical and mental health status and self-rated health of migrants from non-
English speaking countries may deteriorate with their length of stay (123). Thus, the 
longer a migrant resides in Australia, the ‘healthy migrant effect’ is more likely to fail. 
Compared to native-born residents, a migrant with less than 10 years’ residence in 
Australia have been found less likely to report a chronic condition, although, this 
differential disappeared after 20 years of residence in Australia (123). Also, migrants 
from non-English speaking countries were reported to have health disadvantages 
relative to native-born Australians (123).  
Therefore, cultural differences and barriers played an important role in health service 
use and access in the migrant population. Potential explanations such as language 
limitations, cultural differences, and inadequate knowledge of available healthcare 
services may account for inequality in use of health care services. It may be helpful 
for health professionals to be aware of the patients’ different cultural backgrounds, to 
increase their understanding of the specific difficulties and concerns of migrant 
patients. 
2.5.3 Methodology of recruiting ethnic minorities 
Recruiting large numbers of ethnic minorities is challenging and usually costly (124). 
Many migrants’ health studies had small sample sizes with participants recruiting 
primarily from community centres (125). Therefore, the findings are indicative and 
may be less generalisable to the larger migrant communities.  
Online recruiting is gaining popularity in health research with the development of 
Internet technology. Researchers increasingly use internet communities as 
recruitment sites, which include growing numbers of people actively interacting and 
connecting with others using bulletin boards, electronic mailing lists, personal home 
pages, chatrooms and other social websites (126).  Many studies successfully 
recruited through Facebook, electrical mailing systems, and social network sites 
despite limited research funding (127, 128).   
Internet-based research projects have been successful in reaching hard-to-find 
specific groups, such as substance users, racial/ethnic minorities and men who have 
sex with men (129-131). A large number of young female participants were 
successfully recruited in a health study in Australia 2010 using social networking 
sites (127). However, some studies have had extremely low response rates (132) .  
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Strategies and potential biases of online recruitment studies have been reported 
(126, 130, 133). A major challenge is the need to improve the trustworthiness of the 
recruiting message posted on the Internet (132). “The Touro 12-Step Process”  listed 
below provided guidelines for the study design of this project (133).   
1.  Use an internet search engine (e.g. Google.com) to search for 
websites that have discussion boards which suit your study’s 
topic (e.g. “bodybuilding forums,” “weightlifting forums,” “steroid 
discussion boards”). 
2. When an appropriate website discussion board is found, 
determine if the discussion board has an adequate number of 
members/views/activity. 
3. Sign up as a member of that discussion board (create a user 
name and password). 
4. Look for a discussion section that is most appropriate to 
introduce the survey (e.g. “Bodybuilders,” “Powerlifting,” 
“Anabolic Steroid Discussion,” “Female Bodybuilders”). 
5. Create a simple yet accurate title for the thread (e.g. “Exercise 
Study” or “Steroid Survey”). 
6. Post an introduction thread that explains the research 
objectives and facilitates feedback/questions from the discussion 
board users. Include the actual name and credentials of the 
researcher involved, but avoid using the prefix “Dr.” as this may 
appear less personable. It should be emphasized: Do not include 
the research survey link in the first post. Website moderators and 
members often do not trust a researcher who is a first-time 
poster and may even perceive that individual as an outsider or an 
“intruder,” potentially altering the discussion board environment. 
At best, the thread may be removed—and there is a likely 
chance that your username and IP address will be permanently 
banned from the website. It is important to develop a rapport with 
the website members and administrators before attempting to 
post the survey link. 
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7. Subscribe to the created thread so that instant e-mail 
notification can be received anytime a website member posts a 
response. Timely responses (ideally within 12-24 hours) are 
valuable as this demonstrates to other website members the 
seriousness and willingness to address their concerns. 
8. Only post the survey link when support of the discussion board 
members and moderators has been clearly established. This will 
increase the chances of having a high participation rate and 
prevent the survey link from being prematurely removed. 
9. Create an active and ongoing discussion. Asking board 
members questions and soliciting feedback will create 
enthusiasm about the research topic and survey. 
10. As days and weeks transpire, answering posts from 
members provides two benefits: a) continuing to increase interest 
in the survey and b) “bumping” or moving the survey thread back 
to the top of the discussion board (improving visibility of the 
thread). 
11. Be courteous. Thank participants when they make a post 
stating that they have completed the survey (e.g. “Thanks for 
supporting our survey!”). Website members appreciate the 
politeness and just as importantly, the “thank you” post will bring 
the thread back to the top of the discussion board forum (again 
improving visibility). 
12. Don’t go overboard. If there has been no activity or replies 
on the thread, wait at least 5-10 days before reposting (more 
frequent attempts to promote the survey may become an 
annoyance to discussion board members). Some sites may be 
fine with “bumping” or promoting survey participation more 
frequently, so pay attention and acquire a feel for the particular 
forum group. Try to provide value when reposting to move the 
thread back to the top (e.g. post progress on survey participation 
or provide an update on reaching the survey recruitment goal). 
This is especially useful towards the end of data collection to 
create a strong, final push. 
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Previous researchers demonstrated that online surveys attracted a fast-response 
rate and were cost-effective, compared to traditional paper-based surveys, as well as 
which the quality of data collected from both methods was comparable (133, 134). A 
further benefit of using the internet to recruit is that this method has a more 
advanced geographic reach. Direct data entry of online surveys has the potential to 
save time and reduce data-entry errors. However, it is likely that participants in 
online surveys are younger and more highly educated than participants who prefer 
paper-based surveys (135). Participating in an online survey would normally require 
some computer access and computer literacy. Therefore, some older people and 
those with lower education levels may be excluded because they do not use 
computers or have no access to the internet. 
2.6 Theoretical framework 
Lundborg & Tamhankar brought up theories involving behaviour changing in regards 
to antibiotic use among prescribers, dispenser as well as consumers. Such theories 
were adapted as theorectical framework in this study.  
Figure 2.4 & 2.5 (11) dipicts determinants of antibiotic use at a macro and micro level. 
Self-medication refers to the self-prescribing behaviour among lay population. 
Therefore, most of the factors were applicable as influencing factors to consumers’ 
decision of antibiotic use such as macro level factors including availability of 
antibiotics, available information, culture,  as well as micro level factors including age, 
sex, personal/professional knowledge & experiences, perceived risks/benefits, 
previous knowledge and experiences, social influence.  
 
 
 
 
 
 
  
29 
 
Figure 2.4 Factors influencing prescribing or dispensing decisions at the macro level (11) 
 
Figure 2.5 Factors influencing prescribing or dispensing decisions at the micro level (11) 
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Human behaviour in relation to antibiotics can be influenced by a number of factors 
at a number of levels: individual level, interpersonal level, institutional level, 
community level and public policy level (11). First, individual motivation factors 
include knowledge, attitudes, beliefs, and personality may related to antibiotic use. 
Second, interpersonal level factors include social identity, support, roles. For 
example, the doctor and patient relationship in a prescribing settings can certainly 
have impact on the decision of prescribing. Third, institutional level factors comprise 
rules, guidelines such as prescribing guidelines, regulations and informal stuctures. 
Fourth, community level factors include social networks, norms such as liberal or 
restrictive prescribing. Fifith, at public policy level, regulations and laws such as 
antibiotics are “prescription only drugs” and the execution of those rules are certainly 
influencing factors to the antibiotic use behaviours,  
Human behaviours are related to a wide range of factors such as culture, attitudes, 
emotions, values, ethics, authority, rapport, persuasion, coercion, and/or genetics. 
The antibiotic use behaviour may specifically influenced by some of the factors 
explored in this section. Interventions addressing the modifiable factors may be 
essential to reduce the inappropriate antibiotic use behaviour. In this thesis, four sub-
studies were structured to examine the associating factors for various antibiotic use 
among a migrant population in Australia.   
2.7 Summary 
To sum up, existing literature demonstrates that inappropriate antibiotic practices are 
related to multiple factors including knowledge of and attitudes towards antibiotics as 
well as a number of socio-cultural factors (8, 44, 67). Ethnic and cultural differences 
about the values surround the use of antibiotics in some groups were identified (15, 
42). Increasing awareness of antibiotic resistance and educating the public regarding 
the correct use of antibiotics is important to reduce the development of antibiotic 
resistance. 
Antibiotic misuse is prevalent in some developing countries, particularly where 
antibiotics are not well regulated. Levels of knowledge around the appropriate use of 
antibiotics as well as levels of awareness of the issue of antibiotic resistance are 
inadequate in many countries (136). Large numbers of people in both developing 
and developed countries are under misapprehension that about colds and flu (virus 
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infections) can be treated with antibiotics (136). National public education programs 
in high-income countries have shown promising results, but migrants from non-
English speaking countries are likely to be overlooked in these campaigns (103). 
In Australia, knowledge, attitudes and practices regarding antibiotics among Chinese 
migrants may have been formed by cultural values and previous experience. The 
practice of inappropriate antibiotic use and the risk behaviours in this ethnically 
disadvantaged group remains un-observed. Not only does irrational antibiotic use 
nurture antibiotic resistance in the community, but self-medication with antibiotics 
before seeking medical advice can also postpone the clinical diagnosis (137). It is 
important that physicians are aware of the nature of antibiotic use among migrant 
ethnic groups in order to develop effective strategies that ensure quick and effective 
treatment plans for their infections. Building upon the theories and literatures 
discussed above, detailed research questions have been raised in the following 
chapters.  
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Chapter 3: Study design and methodology 
This chapter introduces how the project was organized. It includes the study design, 
study population, survey procedure, questionnaire development and validation, 
ethical considerations, and data analysis. 
3.1 Study design  
This is a cross-sectional study. In this web-based survey, Chinese migrants in 
Australia were recruited through several Chinese social network sites (SNSs) where 
Chinese migrants who live in Australia would share information, make friends or post 
private selling advertisements. The members of these SNSs who have an interest in 
the survey were redirected to the online survey webpage by clicking the provided link 
on the advertisement thread. They then were required to read and understand the 
information sheet for the study and give consent to participate in the survey.  
3.1.1 Sampling and sample size calculation 
Convenience sampling is the method adopted in this study. Assuming the 
prevalence of self-medication with antibiotics in the sample is 50%; to reach a total 
width of confidence level of 0.10 for the 95% confidence interval, the desired sample 
size is 384 (138). Sue & Ritter (2007) recorded that response rates for email surveys 
range from 24% to 76% and for web-based surveys around 30% (134). Therefore 
adjusting for the possible non-response and drop out, we aimed to recruit 600 
participants in this project.  
3.1.2 Study sites 
Advertising posts were announced on a variety of Chinese social network sites in 
Australia. The main websites of the study included ‘Oursteps.com.au’, ‘Ozyoyo.com’, 
‘Freeoz.org’, and ‘Yeeyi.com’. The first two forums each have over 16,000 registered 
members and over 1000 active visits per day. ‘Ozyoyo.com’ is based in Brisbane 
and self-claims to be the largest Chinese website in Queensland which includes links 
to Chinese Yellow Pages, online shops, and social clubs and news bulletins. The 
survey was also advertised on other Chinese social forums and social 
communicating platforms such as “ozchinese.com”, QQ and Weibo.   
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3.1.3 Study tool 
The survey webpage was created using “Lime Survey”, and was loaded with 57 
questions regarding demographic and social economic characteristics, health 
behavioural risk factors, knowledge and attitudes as well as behaviours towards 
health services and antibiotic utilisation. A Kessler 6-item (K6) scale was also 
included to screen for possible non-specific psychological distress. “Lime Survey” is 
a free online survey tool which is widely used by private companies, academic 
facilities and governmental institutions around the world (139). Access to the 
software was provided by the IT Department at The University of Queensland. 
3.1.4 Incentives 
In order to increase the response rate, all participants who completed the online 
survey were automatically entered into a lucky draw. The email address of each 
participant was coded and entered into the pool of the draw. Ten randomly selected 
participants each received a $50 gift card by post. The lucky draw took place five 
times; when the number of participants reached 80, 160, 240, 360 and the endpoint 
of the survey. The winners were approached by email and requested for valid postal 
addresses to receive the gift cards. All participants received a summary report of the 
preliminary findings of the health survey on 30th November 2013.  
3.2 Study population  
The population in this study includes Chinese migrants who have been residing in 
Australia longer than 3 months. In total, 473 participants aged 14 to 63 years 
completed the questionnaire online. Four participants were residing in Australia less 
than 3 months when they completed the survey; hence they were excluded in most 
of the following data analyses.  
The demographic characteristics of our study sample are listed in Table 3.1. In total, 
213 (45%) of all participants were living in Queensland. The majority of the 
participants were from mainland China (93%) and chose Mandarin as the spoken 
language at home (76%). The mean (sd) age of participants was 33 (8) years 
ranging from 14 to 63 years. The majority of participants (60%) were aged 30-49 
years. The proportion of female to male participants was 55:45.  Three quarters of 
total participants were married or in a de facto relationship.  Almost half (45%) of our 
participants were a parent with at least one child. The ratio of recently arrived 
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(resided in Australia <5 years) migrants to longer stay (resided in Australia ≥5 years) 
migrants was 44:55.  About 44% of the participants had a professional occupation; 
20% of the total sample population were students at the time of survey. 
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Table 3.1 Socio-demographic characteristics of the 469 participants, numbers (n) and percent (%) unless 
otherwise specified   
 
Characteristics n (%)  Characteristics n (%) 
Age, years   Length of stay in Australia, years 
 Mean (SD) 33 (8)   Mean (SD) 6 (4) 
 Range 14-63   Range 0.25-27 
 <30 156 (33)   <5 205 (44) 
 30-49 283 (60)   ≥5 257 (55) 
 ≥50 21 (5)   Not recorded  7 (1) 
 Not recorded 9 (2)  Marriage status  
Gender    Single 103 (22) 
 Female 258 (55)   Married or de facto 350 (75) 
 Male 211 (45)   Divorced or separated 13 (3) 
Location    Widow 1 (<1) 
 Queensland 213 (45)   Not recorded 2 (<1) 
 New South Wales 97 (21)  Occupation  
 Victoria 100 (21)   Professional 205 (44) 
 West Australia 31 (7)   Skilled labour 28 (6) 
 South Australia 16 (3)   Manual labour 16 (3) 
 Not recorded 12 (3)   Administrative 20 (4) 
Country of birth    Self-employed 42 (9) 
 Mainland China 436 (93)   Home duties 40 (9) 
 Taiwan 6 (1)   Unemployed 19 (4) 
 Hong Kong 16 (3)   Pensioner 2 (<1) 
 Macau 2 (<1)   Students 96 (20) 
 Malaysia 8 (2)   Not recorded 1 (<1) 
 Not recorded 1 (<1)     
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Table 3.1 Socio-demographic characteristics of the 469 participants, numbers (n) and percent (%) unless 
otherwise specified (continue) 
 
Characteristics n (%)  Characteristics n (%) 
Educational qualification   Household annual income, AUD 
 Primary school  5 (1)   Under 10,000 43 (9) 
 Secondary school 20 (4)   10,000-30,000  43 (9) 
 Certificate or diploma 39 (8)   30,000-50,000 65 (14) 
 Undergraduate degree 191 (41)   50,000-100,000 156 (33) 
 Postgraduate degree 211 (45)   100,000-150,000 79 (17) 
 Not recorded 3 (<1)   Over 150,000 43 (9) 
Language spoken at home    Not recorded 40 (9) 
 English 41 (9)  Oral English proficiency  
 Mandarin 356 (76)   Very good 44 (9) 
 Cantonese 42 (9)   Good 183 (39) 
 Hokki 4 (1)   Average 200 (43) 
 Other 25 (5)   Poor 30 (6) 
 Not recorded 1 (<1)   Very poor 11 (2) 
Being a parent    Not recorded 1 (<1) 
 Yes 211 (45)     
 No 226 (48)     
 Not recorded 32 (7)     
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3.3 Questionnaire development and validation 
A self-administered questionnaire was developed to answer our research questions 
for this project. Based on a broad search of literature, we adopted several questions 
from existing literature. For example, questions collecting the demographic and risk 
behavioural information were derived from the 2013 Behavioural Risk Factor 
Surveillance System questionnaire (140). The knowledge, attitudes and behaviours 
(KAP) questions were generated by reviewing the KAP studies in Malaysia, Taiwan, 
Greece and other countries (38, 44, 51, 55, 56, 70). Questions were arranged and 
tailored for our study population.  
Although the majority of Chinese migrants have a relatively high level of English in 
reading, a questionnaire in the mother language of participants may increase the 
participation rate and minimise any misunderstanding (141). The questionnaire was 
therefore developed in English, translated into Simplified Chinese, and translated 
back into English by the researcher to maintain consistency. The questionnaire was 
then reviewed by other English and Chinese bilingual capable researchers.  
The structured questionnaire was further tested and validated through a pilot survey, 
during which ten people from the sampling population completed the questionnaire 
and commented on the content and logic of the questionnaire. Four participants 
completed the English version questionnaire and six participants completed the 
Simplified Chinese version. During the pilot survey, we asked the participants to fill 
out the questionnaire and provide comments on the clarity and content as well as 
cultural appropriateness. The feedback from the pilot survey showed that the 
questionnaire was clear and easy to follow. We also asked the participants about 
how long they had spent in filling out the questionnaire. The time they spent ranged 
from 6-15 minutes, which indicated the total number of questions included in the 
questionnaire did not overburden the participants.  
3.4 Measures 
The final questionnaire comprised four sections and 54 questions. The number of 
questions were tested and adjusted after the pilot study in order to collect key 
information and minimise drop-outs. Both versions of  the complete questionnaire 
are attached as Appendices 3 and 4.  
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3.4.1 Demographic characteristics  
The questionnaire started with demographic questions about age, gender, length of 
stay in Australia, the main language spoken at home, country of origin, parental 
status, marital status, postal code of residence, and self-evaluated proficiency level 
of oral English. Social-economic indicators included education level, household 
annual income level, occupation, private insurance coverage, and Medicare 
coverage.  
3.4.2 Health related behavioural factors including health service utilisation 
factors 
Behavioural risk factors such as smoking, drinking, physical activity, self-estimated 
height and weight were included in the questionnaire. Health care seeking behaviour 
factors were addressed by identifying issues around using GPs and traditional 
Chinese medicine practitioners.  The first two items in this section were used to 
identify whether participants have a family doctor and their doctors’ language. 
Participants were then asked to indicate any difficulties which may prevent them 
from consulting a GP when needed, such as cost, transport, language or time. 
Several questions were used to evaluate recent experience of consultation with GPs 
including satisfaction level, enough time per consultation and if it was necessary to 
have a translator. Two further questions were used to investigate the utilisation of 
Traditional Chinese Medicines (TCM). The final question in this section examined the 
preferred approaches of seeking health information in Chinese migrants.  
3.4.3 Knowledge, attitudes and practices of antibiotic use 
The questionnaire consisted of a series of questions about knowledge of, attitudes 
toward and practices of antibiotic use. We assessed participants’ knowledge of 
antibiotics by asking them to identify the antibiotics from three most popular drugs, 
asking about their perception of the effects and their awareness of side effects and 
resistance. We also investigated participants’ attitudes toward antibiotic use 
including their attitude toward leftover antibiotics, completing the full course of 
antibiotics and self-medicating their children. To further describe the current practice 
of antibiotic use in the community, we asked whether they stored antibiotics at home, 
brought antibiotics from outside Australia, used antibiotics without medical 
consultation and self-medicated antibiotics to treat cold or flu.  
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3.4.4 Mental wellbeing related questions 
The last part of the questionnaire included a Kessler 6-item scale (K6) and several 
questions about social and emotional experience in the Chinese migrant community. 
The K6 is a simple measure for non-specific psychological distress and involves 6 
questions about emotional states relevant to anxiety and depression. Each item is 
scored from 0 (none of the time) to 4 (all of the time), yielding a minimum score of 0 
and a maximum score of 24. Participants who have a summed score equal to or over 
8 are considered to have moderate to high risk of having non-specific psychological 
distress (142). 
3.5 Ethics approval 
This study was approved by the School of Medicine Internal Low Risk Ethical Review 
Committee at The University of Queensland (2013-SOMILRE-0074). The original 
ethics clearance application was approved on 18th July 2013 and an amendment to 
the original application was approved on 3rd August 2013 (Appendix 2).  
3.5.1 Ethical considerations 
Ethical consideration was well incorporated into the study design. Firstly, participants 
were fully informed about the purpose of the study. Participants were notified that the 
survey is 100% voluntary and they had the right to withdraw at any phase of the 
study at their discretion.  Each participant’s consent was obtained before proceeding 
to the online survey by ticking a YES/NO question. In addition, the participants were 
fully informed that information provided would not be stored in the database if they 
chose to withdraw after consenting. 
Secondly, given the fact that the Chinese community is a minority group in Australia, 
efforts have been made to ensure that their cultural beliefs are fully respected 
throughout the entire survey process. We consulted researchers from the same 
cultural group and with experience in similar research, with regard to cultural 
customs and practices in health surveys. A guideline for health practitioners working 
with Culturally and Linguistically Diverse (CALD) clients, which was compiled by 
Asian Health Support Services in New Zealand, was also referred to (143). 
Thirdly, the risk associated with participation in this study was minimal. Participants 
completed the questionnaire survey on-line and had the freedom to skip one or 
multiple questions if they felt uncomfortable about providing an answer.  
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Fourthly, this is a bilingual survey. The information sheet, consent form and 
questionnaire were translated into Simplified Chinese to prevent any 
misunderstanding due to language barrier. The key investigator who speaks and 
writes Mandarin was the key contact if participants had any questions, concerns or 
complaints regarding the study. The participants were fully informed that the de-
identified summary data would be submitted to peer-reviewed journals for publication.     
Finally, participants were fully informed that their personal information was 
confidential and would only be used for this study. Data were stored and analysed in 
a de-identified manner in a computer at The University of Queensland which was 
protected from any unauthorised access. Results and dissemination were not linked 
to personal identification. IT@ Faculty of Health Science provided technical support 
for the online survey tool and had created a user account which was only accessible 
by the principal investigator.  
3.6 Data analysis  
The data were exported directly from “Lime Survey” and imported into Stata for 
further analysis. Age was categorised into 3 groups: ‘<30 years’, ‘30-49 years’ and 
‘≥50 years’. Length of stay in Australia was categorised into ‘less than 5 years’ and 
‘5 years or longer’.  Participants were divided into two groups by country of birth : 
coded ‘1’ for ‘Born in mainland China’ and ‘0’ for ‘Born in all other countries’. 
Regrouping of educational qualifications resulted in two groups as ‘having an 
undergraduate degree or higher degree’ and ‘not having an undergraduate degree or 
higher degree’. Participants were marked as ‘English’ and ‘Non-english’ by their main 
language spoken at home. Participants were divided into three groups according to 
their self-reported English proficiency, which included ‘above average’, ‘average’ and 
‘poor’. For marital status, ‘Married or de facto’ participants were included in the group 
coded ‘1’ and all other status were in the reference group coded ‘0’. For occupation, 
‘professional’ occupation was coded ‘1’ and all other occupations, including ‘skilled 
labour’, ‘manual labour’, ‘administrative’, ‘self-employed’, ‘home duties’, 
‘unemployed’, ‘students’, and ‘pensioner’, were distributed in the reference group 
(coded ‘0’). For household annual income, participants were distributed into two 
groups:  ‘household annual income under AUD 50,000’ and ‘household annual 
income equals to or over AUD 50,000’. Participants were coded ‘1’ as ‘parent’ if they 
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had at least on child or otherwise ‘0’. All other variables were dichotomous variables, 
which were coded ‘1’ for “Yes” and ‘0’ for “No”.  
Descriptive analyses were employed to report socio-demographic characteristics of 
participants and to describe the knowledge and attitudes of antibiotics as well as to 
calculate the prevalence of various outcomes including but not limited to non-
prescribed antibiotic use, storing antibiotics at home and self-medicating antibiotics 
for URTIs. Chi square test, t-test and ANOVA analysis were also used to examine 
the relationship between demographic factors and the outcome variables. In order to 
identify the associating factors of the outcomes, multiple logistic regressions were 
conducted to adjust for possible confounding factors respectively. The dependant 
and independant variables included in the multiple logistic regression models were 
described in details in each chapter. Generally, age and gender were adjusted in all 
the multiple logistic regression models. All data analyses were performed using Stata 
version 12 or 13.  
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Chapter 4: Recruiting Chinese migrants through social network 
sites  
 
This chapter outlines the recruiting process and outcome of this first online health 
survey among Chinese migrants in Australia. It also presents the comparison of the 
socio-demographic characteristics of two Chinese migrant samples collected through 
social network sites and through local telephone lists. In this chapter, we discussed 
the significance and limitations of the Web-based recruiting approach in our study 
population. The research projects, particularly methodological studies in migrants 
and ethnic minorities, are rare. The findings have important implications on planning 
future research projects and interpreting research findings using different 
approaches in migrants.  
This chapter is formatted as a journal article, published in JMIR Research Protocols.   
Hu, J., Wong, K. C., & Wang, Z. (2015). Recruiting migrants for 
health research through social network sites: An online survey 
among Chinese migrants in Australia.  JMIR Res Protoc, 4(2), 
e46. doi: 10.2196/resprot.3960 
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Recruiting migrants for health research through Social Network Sites: 
an online survey among Chinese migrants in Australia 
Abstract 
Background: Traditionally, postal surveys or face to face interviews are the main 
approaches for health researchers to obtain essential research data. However, with 
the prevalence of information technology and Internet, Web-based surveys are 
gaining popularity in health research.  
Objectives: This study aims to report the process and outcomes of recruiting 
Chinese migrants through social network sites in Australia and to examine the 
sample characteristics of online recruitment by comparing the sample which was 
recruited by an online survey to a sample of Australian Chinese migrants collected 
by a postal survey.  
Methods: Descriptive analyses were performed to describe and compare the process 
and outcomes of online recruitment with postal survey questionnaires. Chi-square 
tests and t-tests were performed to assess the differences between the two samples 
for categorical and continuous variables respectively.  
Results: In total, 473 Chinese migrants completed the online health survey from July 
to October 2013. Out of 426 participants recruited through the three Chinese social 
network sites in Australia, 87% (369/426) were recruited within six weeks. 
Participants of the Web-based survey were younger, with a higher education level or 
had resided in Australia for less time compared to those recruited via a postal survey. 
However, there was no significant difference in gender, marital status, and 
professional occupation.  
Conclusion: The recruitment of Chinese migrants through social network sites in our 
online survey was feasible. Compared to a postal survey of Chinese migrants, the 
online survey attracted different group of Chinese migrants who may have diverse 
health needs and concerns. Our findings provided insightful information for 
researchers who are considering employing a Web-based approach to recruit 
migrants and ethnic minority participants. 
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Introduction 
Migrant and ethnic minority groups often have poorer self-perceived health status 
than the general population, and recruiting participants from those groups for health 
research is challenging (144). Migrants and ethnic minorities, especially those who 
were originally from non-English speaking countries, are likely to be 
underrepresented in population-based national health surveys due to language and 
cultural barriers and low health literacy (125, 145, 146). With the rapid development 
of information technology, Internet-based surveys are gaining popularity in health 
research projects (134). It is expected that such surveys will become a promising 
alternative approach for recruiting research participants in health research realms 
(147).  
Conventional population-based sampling is usually costly and time consuming in 
producing sufficient numbers of minorities (125). Many health studies in migrants 
and ethnic minorities have adopted purposeful sampling methods to recruit 
participants in specific premises including clinics, churches, community centres (148, 
149). In some studies, participants were recruited through a telephone directory by 
selecting surnames which might indicate the person’s ethnic background (150, 151). 
Nevertheless Smith et al. proposed that a telephone directory sampling strategy was 
less likely to include subjects born outside of Australia than a door-to-door population 
census (152).  
Web-based or Internet-based data collection methods have been credited for the 
speed with which data can be collected, low cost, and direct data entry in 
comparison with traditional paper-based questionnaires (147). The success of the 
recent Web-based recruiting for young women in Australia shows that using the 
Internet in medical research presents an opportunity for innovative recruitment 
modalities (127). However, a study conducted in the United States successfully 
recruited a targeted number of white cancer patients from wider Internet 
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communities but failed to recruit a sufficient number of ethnic minority cancer 
patients from ethnic-specific Internet communities (153).   
Social network sites (SNSs) include all types of online social platforms that allow 
participants to connect and interact within broader Internet communities (154, 155). 
There are an increasing number of studies using social network sites as a tool or a 
platform in the public health domain with only a small number describing the use of 
SNSs among migrants or ethnic minorities. The use of Internet in recruiting may 
present broader opportunities to engage ethnic minority groups in health research in 
order to understand their special health needs and to reduce health inequalities. A 
previous study found that participants of Web-based surveys were younger and had 
a higher education level than those of paper-based surveys (135). It is of interest to 
understand whether the data collected through the SNSs are comparable to those 
obtained through traditional data collection methods among migrants and ethnic 
minorities. 
Australia is a culturally-mixed country with more than a quarter of the population born 
overseas(156).  There is an increasing demand for health research among this 
growing migrant population. This paper summarizes the outcomes of recruiting 
Chinese migrants through social network sites and examines the sample 
characteristics of online recruitment by comparing the sample which was recruited by 
an online survey with the sample collected by a postal survey respectively amongst 
the Australian Chinese migrant communities. The findings may provide some 
insights to researchers who are considering a Web-based approach to recruit 
migrants and ethnic minority participants.  
Methods 
Online survey procedure 
Participants who self-identified as Chinese and had been living in Australia longer 
than 3 months were recruited through several social websites to complete an online 
health survey from July to October 2013. A structured questionnaire with 57 
questions regarding demographics, health related risk behaviours, health service use, 
antibiotic use, and mental problems was uploaded to The University of Queensland 
server using online survey software  (139). Participants were directed to the survey 
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webpage by clicking a link provided in a series of ads. Before proceeding to the 
survey, participants were required to provide consent by stating that they understood 
the provided information and agreed to participate in the study.  
The opportunity to win 1 of ten $50 gift cards was provided as an incentive for 
completing the online survey. Participants who completed the questionnaire and 
provided their name and email address were automatically entered into the 
draws.The lottery draws occurred five times over the entire survey period when the 
total number of participants reached 80, 160, 240, 360 and the endpoint of the 
survey. Two participants were chosen each time, and were announced as draw 
winners in the recruiting threads by displaying part of the email addresses of the 
winners. The lucky draws were announced in the recruiting threads prior to the 
actual draws. At the end of the survey, a brief summary of the survey results was 
emailed to each participant. This study was approved by University of Queensland 
Medical Research Ethical Review Committee (2013-SOMILRE-0074). 
Our recruitment posts with detailed survey information were initially posted on three 
major Chinese social network sites including “Oursteps”, “Ozyoyo” and “Freeoz”. In 
addition, those notices were also posted on other Chinese social network sites such 
as “Yeeyi”, “ozchinese”, QQ instant message and Weibo. “Oursteps” and “Freeoz” 
had members Australia-wide while “Ozyoyo” is self-claimed to be the largest Chinese 
website in Queensland. The primary language of all these sites is Simplified Chinese.  
Postal survey procedure 
The data collected in this online survey were compared with a data set of Australian 
Chinese respondents collected through a postal survey on November 2005 to 
February 2006. The process of the postal survey was reported elsewhere (141). 
Briefly, an invitation letter and a bilingual (Traditional Chinese and English) survey 
questionnaire along with a self-addressed stamped envelope were mailed to 500 
migrants assumed to be Chinese, randomly selected through a Brisbane telephone 
directory by identifying possible Chinese surnames. No financial incentives were 
provided in this study; however, a health information pamphlet was included in the 
mail. In total, 213 participants returned the completed questionnaire. Data were 
entered manually by the second author (KW).  
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Data analysis 
The survey software was able to capture some information about participation such 
as IP addresses of each participants, as well as date and time of starting and 
finishing the survey. Data were exported directly from the survey software as Excel 
files. As all analyses were performed using Stata 13 (157), Excel files were then 
converted to a compatible format for analysis. Descriptive analyses were performed 
to describe and compare the process and outcomes of online recruitment with postal 
survey questionnaires. Chi square test for categorical variables and t-test for 
continuous variables were conducted.  
Results 
Online recruiting outcomes 
Of the 600 Chinese migrants who visited the survey webpage, 473 (79%) completed 
the online questionnaire. While online recruiting was set to be closed on 30th of 
September, 2013, notices were not removed from the SNSs after the closing date, 
and we still received a few completed questionnaires, which were included in the 
final total number of participants. During the total survey period (July – October, 
2013), the advertising posts were viewed more than 8000 times including repeated 
viewings and administrative viewings. By the end of September, 426 out of 473 (90%) 
participants were recruited through three Chinese social network sites “Oursteps”, 
“Freeoz” and “Ozyoyo”; thirty-five migrants were recruited through other social 
network sites. There were an additional 12 completed questionnaires received 
between 30th September and 30th October 2013. Table 4.1 provides details of the 
viewings and respondents through several SNSs. Figure 4.1 shows the increasing 
number of participants over the 10-week recruitment period through the three SNSs 
(total recruitment and recruitment by study sites). As we can see in Figure 4.1, the 
recruitment outcome through the 3 websites reached 87% (369/426) of the total 
participants in 6 weeks.  
We provided 10 50 Australian Dollar (AUD) gift cards presented as lucky draw 
winners. Each gift card was mailed to the winner who was randomly selected from 
the valid participants. The postage for ten registered mails was 44 AUD. No 
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additional costs were incurred, as The University of Queensland provided free 
access to the university’s server and the survey software.    
Identification of the online survey participants 
The online survey software enabled us to capture the IP address of each participant. 
IP addresses identified 94% (445/473) of the participants as living in Australia when 
they undertook the survey. Around 2.5% (12/473) of the participants’ IP addresses 
were outside Australia. The remaining 3.4% (16/473) of the IP addresses were not 
detectable. Seven pairs of duplicate IP addresses were detected, which were further 
verified as different participants (with different personal information such as age and 
gender). 
The selection criteria for our online survey include “self-claimed as Chinese” and 
“have resided in Australia for longer than three months”. Out of 473 total participants, 
440 (93%) were born in mainland China. Others were born in Taiwan, Hong Kong, 
Macau, and Malaysia. Among the total participants, 4 of them reported living in 
Australia less than three months and another 7 did not answer the question about 
their length of residence in Australia. 
Sample characteristics and comparisons with data from a postal survey 
Participants of the online survey were spread over Australia including Queensland, 
New South Wales, South Australia, Victoria, and Western Australia. Fifty-five percent 
were females. The mean age of participants in the Web-based survey was 33.1 (SD 
8.2) years. Table 4.2 shows the demographic characteristics of the two samples of 
Australian Chinese migrants collected through the online survey and the postal 
survey, respectively. The Web-based survey participants were substantially and 
significantly younger (by about 12 years) than those of the postal survey. The 
proportions of participants in different age groups were significantly different between 
the two samples. Of those who completed the Web-based survey,80% (372/464) 
were under 40 years old, with only 35% of participants in the postal survey being in 
the same age bracket. The average length of stay in Australia of Web-based survey 
participants was 5.8 years (ranging from 1 month to 27 years) and was 8.3 years 
shorter than the postal survey participants (14.1 years, ranging from 6 months to 54 
years).  
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Over 90% (440/473) of total participants in the Web-based survey were born in 
mainland China versus only 31% in the postal survey. The proportion with an 
undergraduate or higher degree was significantly higher in the Web-based survey 
(86%, 405/473) than in the postal survey group (75%). A substantial proportion of the 
participants had a family doctor in the postal survey (73%) compared to the Web-
based survey (47%, 223/473). However, there was no significant difference in 
gender, marital status, BMI, or professional occupation between the two samples. 
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Figure 4.1  Increasing number of participants over the ten-week recruitment period (total recruitment and 
recruitment by three SNSs) 
 
 
 
 
Table 4.1 Recruiting details in Chinese social network sites from July to October 2013 
#
  
 
Study 
websites 
Recruitment Number 
of 
viewings* 
Valid 
participants Start End 
Oursteps 23/07/2013 30/09/2013 2774 146 
Freeoz 22/07/2013 30/09/2013 1861 135 
Ozyoyo 30/07/2013 30/09/2013 2290 145 
Yeeyi 04/09/2013 30/09/2013 2109 22 
*Including duplicated viewings   
#13 participants recruited from several other websites plus 12 participants 
recruited after the deadline were not included in this table 
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Table 4.2 Comparison of demographic characteristics between the two samples of Australia Chinese 
migrants, n (%) or mean (SD) 
 
Characteristics 
Online 
survey 
Postal 
survey 
P 
value 
Total participants a 473 213  
Age, years, n (%)    
 mean (SD)   33.1 (8.2) 45.1 (14.3) <.001 
 <30 158 (34) 36 (19) <.001 
 30-39 214 (46) 30 (15)  
 40-49 71 (15) 62 (32)  
 ≥50 21 (5) 66 (34)  
Female  261 (55) 116 (56) .84 
Born in mainland China 440 (93) 66 (31) <.001 
Undergraduate or higher degree 405 (86) 157 (75) <.001 
Professional occupation b 206 (44) 86 (42) .72 
Married or in a partnership 352 (75) 144 (78) .34 
Length of residing in Australia, 
years, n (%) 
   
 mean (SD) 5.8 (4.2) 14.1 (8.8) <.001 
 ≥5 264 (56) 182 (85) <.001 
BMI, mean (SD) 23.2 (4.4) 22.6 (3.1) .08 
Have a family doctor, n (%) 223 (48) 155 (73) <.001 
Family doctor speaks same 
language, n (%) 
133 (60) 108 (70) .008 
a The sum of participants in subgroups may not equal to the total number of 
participants due to missing values. 
b Non-professionals include administrative positions, those with home duties, skilled 
labourers, the unemployed, pensioner, manual labourers and self-employed. 
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Discussion 
Principle findings 
Overall, it is feasible to recruit large numbers of community-based Chinese migrants 
through social network sites with minimal cost. The majority of participants were 
recruited within six weeks through three major Chinese SNSs. Participants of the 
online survey were younger or had resided in Australia for a relatively shorter time 
than those of the postal survey. However, participants’ gender, marital status and 
professional occupations were comparable. 
In this online survey, we recruited over four hundred Chinese migrants. Based on a 
review of the postal codes of participants, we determined that the Chinese migrants 
resided dispersedly in five different states of Australia. The survey was initially 
designed to recruit Chinese participants through the three major Chinese SNSs, 
where the principal investigator is an active member of the SNS. We then extended 
our study to include other Chinese SNSs where the principal investigator is a newly 
registered member. As of September 30th, 2013, 426 participants were recruited 
from the three social network sites and only 35 participants were recruited from other 
sites. As we can see in Table 4.1, the recruiting thread was viewed over 2000 times 
with only 22 valid participations in 4 weeks’ time through “Yeeyi”. Community 
coordinators or existing relationships in the community have been proven to be 
helpful in recruiting ethnic minorities (158). Our study found similar scenarios among 
the Internet communities; recruiting outcomes were less satisfactory when the 
survey initiator was a fresh member in the Internet community.  
We noted that the majority (87%, 369/426) of participants were recruited within 6 
weeks of the survey period and the incoming numbers of respondents slowed down 
dramatically thereafter. Findings supported the assumption that online survey 
responses would be quicker compared to traditional mail surveys (134). Our 
recruiting message was posted in several social websites as a thread which would 
be pushed down towards the bottom of the page by new threads or any existing 
threads which received new replies. In a SNS with a high number of active members, 
threads are constantly being created or replied to at a fast pace. It is therefore 
important to ensure the recruiting thread is attended regularly so it will not be ignored 
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(133). Thus we believe the first few weeks are most important in order to recruit a 
greater number of participants in social network sites.   
We provided incentives to participants in the form of ten lottery draws for gift cards 
worth AUD50 each. The marginal cost for this survey was close to AUD 1.20 per 
participant plus organisational expenses, comparable to the cost of the postal survey 
(AUD0.60 postage plus organisational expenses). Since the financial incentive was 
relatively small and probability based, it was not likely to be a major factor in deciding 
to participate in the online health survey. However, by announcing the lottery winners 
multiple times over the survey period, we were able to attract more attention to the 
recruiting threads in the SNSs and expand the viewing audience.   
The online survey attracted younger participants with a higher educational level than 
the postal survey. Consistent with the existing literature that older participants with 
lower education might be underrepresented in Web-based surveys due to the 
disparity in Internet and computer access (159). Another study comparing Web-
based and paper questionnaires also found the Web-based sample to be nearly 9 
years younger with a higher educational background than the paper-based sample 
(135). In addition, Smith et al. reported that samples based on telephone directories 
are very likely to exclude younger participants and participants who do not own 
property (152).  
As regards migrant health studies, the length of stay in a host country is an important 
indicator of acculturation. In this study, we found that 85% of participants in the 
postal survey had been residing in Australia for more than 5 years compared with 
about half of participants in the Web-based survey. Similarly, studies amongst US 
migrants found samples of longer- stay migrants using a telephone directory list 
(151). Due to the immigration regulations, new arrival migrants are generally young 
and well educated. They are likely to seek social support through the Internet in the 
early stage of their immigration (160). Consequently, Web-based health research 
could be a promising supplementary method to reach the newly-arrived migrants.  
In addition, we found the percentage of the participants having a family doctor was 
significantly higher in the postal survey than in the Web-based survey. Compared to 
Web-based survey participants, the postal survey participants were more likely to 
have a family doctor who could speak the same language as themselves. The 
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findings indicate that health-related behaviour may be very different due to various 
demographic features of the two samples. Researchers need to be aware of such 
differences when interpreting findings from different survey approaches.   
Nevertheless, the online survey approach enabled us to quickly recruit Chinese 
migrants who were living in different states of Australia within a specific limited time 
and budget. The findings reported here regarding recruiting processes and outcomes 
are strictly applicable to these specific Chinese social network sites. More studies 
will be needed to articulate how to effectively recruit migrants or ethnic minorities of 
various populations using the Internet.  
Limitations 
We also identified several limitations when we compared the data of these two 
surveys. First, these two health surveys adopted different strategies which may have 
contributed to the discrepancy in the composition of the two samples. The 
participants of postal survey included Chinese who were born in Hong Kong, Taiwan, 
Malaysia, Singapore, and other countries. The majority of the participants of online 
survey were born in mainland China because that is where the majority of the 
registered members of the study websites were from. Second, the incentive of 
winning a gift card was offered in the online recruitment, whereas no financial 
incentives were provided in the postal survey. However, since the incentive is small 
and probability-based, we believe it is unlikely to be the major motivation of taking 
part in the health survey. Third, due to the convenience sampling method, neither 
sample is representative to the whole Australian Chinese community. Fourth, access 
to the online survey was confined to participants with adequate computer literacy to 
complete a questionnaire online. Our recruiting through social network sites was 
likely to overlook those older Chinese migrants who do not use computers and 
Internet. Last but not least, the postal survey was conducted 7 years prior to the 
Web-based survey. The demographic composition of migrants might have changed 
over time. Even so, however, that potential change in demographics is unlikely to 
account for the observed differences between two surveys. A recent study in the 
United States, using a telephone directory to obtain a sample of Chinese migrants 
also showed that the sample population of a postal survey was relatively older and 
they were longer-stay migrants (151).  
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Conclusion 
Recruiting Chinese migrants through social network sites for health research is 
demonstrated to be feasible in our online survey. This paper provided detailed 
processes and outcomes for recruiting Chinese migrants through social network 
sites in Australia. This online recruitment method is likely to reach younger or 
shorter-stay Chinese migrants but may miss those older or longer-stay migrants who 
may not use the Internet. Researchers need to be cautious of this potential sampling 
bias when interpreting their results. Nevertheless, these findings could be useful for 
planning and conducting future research or intervention programs among migrants 
and ethnic minorities.   
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Chapter 5: Knowledge of and attitudes to antibiotic use and the 
associations with self-medication for URTIs  
 
This chapter presents the results of the survey on knowledge of and attitudes to 
antibiotic use in Chinese migrants in Australia. The findings are important to help 
health professionals understand the knowledge and attitudes about antibiotics of 
Chinese migrants. The findings would have important public health and clinical 
implications. This study may provide valuable information to help planning culturally 
sensitive health promotion programs about the appropriate use of antibiotics. 
This chapter is formatted as an article, published in Healthcare Infection.   
Hu, J., & Wang, Z. (2015). Knowledge, attitudes and 
perceptions regarding antibiotic use and self-medication: A 
cross-sectional study amongst Australian Chinese migrants. 
Healthcare Infection, 20(1), 6. 
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Knowledge, attitudes and perceptions regarding antibiotic use and self-
medication: a cross-sectional study among Australian Chinese migrants 
Abstract 
Background: Self-medication of antibiotics can promote antibiotic resistance. This 
study aimed to investigate the practice of self-medication with antibiotics to treat 
URTIs in Australian Chinese migrants and to understand whether their knowledge of 
antibiotics, attitudes to and perceptions of antibiotic use was associated with self-
medication of antibiotics. 
Methods: Four hundred and seventeen participants were recruited in an online 
health survey involving a bilingual questionnaire through several Australian-based 
Chinese social websites. Multiple logistic regressions were performed to explore the 
associations between self-medication and antibiotic-related knowledge, attitudes, 
and perception factors. 
Results: Around 24.2% of Chinese migrants used antibiotics without medical 
consultation for URTIs. Almost 70% of Chinese migrants indicated that they would 
stop taking antibiotics when symptoms improved; around 61% would use the leftover 
antibiotics if they had similar symptoms. Furthermore, participants who would use 
leftover antibiotics (OR: 3.1, 95% CI: 1.7-5.6), or who would take an incomplete 
course of antibiotics (OR: 1.7, 95% CI: 1.0-3.1) were more likely to report self-
medication with antibiotics. Participants who perceived it was appropriate to use 
antibiotics for fever, cough and sore throat were at a greater risk of self-medication 
with antibiotics for URTIs. 
Conclusion: A considerable number of Chinese migrants used antibiotics for URTIs 
without medical consultation in Australia. Misperceptions about antibiotic use were 
significantly associated with the practice of self-medicating in this group. The findings 
provided important information for developing culturally responsive interventions for 
the correct use of antibiotics in Australia Chinese communities. 
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Implications: 
 This study identified several misperceptions about antibiotic use in Australian 
Chinese migrants which significantly increased the risk of self-medication with 
antibiotics.   
 The findings provided insightful information that may help in planning 
intervention programs to reduce non-prescribed antibiotic use in the Chinese 
migrant community. 
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Introduction 
Antibiotic overuse is related to the presence of antibiotic resistance worldwide (24). 
Antibiotics have limited benefit to relieve symptoms of URTIs which are usually due 
to viral infection. Unnecessary use of antibiotics for upper respiratory tract infections 
(URTIs) is claimed to be one of the important contributors to antibiotic abuse globally 
(103). Antibiotics are commonly prescribed for treatment and prophylaxis for the 
URTIs in China, Singapore, Korea, Taiwan and many other countries (36-39, 103). 
Moreover symptoms of URTIs are one of the major reasons for non-prescribed 
antibiotic use (74), which may trigger unnecessary usage as well as unsystematic 
antibiotic treatment. Studies have focused on regulating and educating physicians on 
the rationale of antibiotic prescribing (161-163). However, consumers’ knowledge, 
attitudes and perceptions of antibiotics may contribute to the excessive use of 
antibiotics in the community and pose high expectations of unnecessary antibiotic 
prescription (57, 164). 
Education campaigns on rational use of antibiotics have been rolled out and reported 
effective to some extent in many high-income countries including Australia, United 
Kingdom, New Zealand and other countries (103). In Australia, the surveyed rate of 
self-medicating with antibiotics for colds and flu dropped from 10.8% in 1999 to 7.4% 
in 2004 after a 5-year education campaign at a national level (6). However, there has 
been a rapid increase of immigration from Asian countries, and these migrants may 
continue inappropriate practices with antibiotic use in Australia because of previous 
experiences and beliefs. Moreover, migrants and ethnic minorities are likely to be 
omitted from national programs due to cultural difference and language difficulties.  
Previous study had identified some migrant groups in New Zealand to have 
misperceptions about antibiotics and a high percentage of non-prescribed antibiotic 
use (7). Many Latino and Asian migrants in the United States were reported to have 
a perception that antibiotics were necessary and effective for URTIs (42). According 
to the recent census in Australia, over 4% of the total population claimed ancestry as 
‘Chinese’(17). In the previous work, we found almost half of the Chinese migrants 
have stored antibiotics at home in Australia (165). The risk of using and sharing the 
stored antibiotics without medical prescriptions is of great concern. It is important for 
Australian health professionals to understand the knowledge, attitudes and 
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perceptions about antibiotic use among Chinese migrants in order to reduce 
inappropriate antibiotic use in the community. This study aimed to estimate the 
prevalence of self-medication with antibiotics for treating URTIs and to understand 
Chinese migrant’s knowledge of antibiotics and perceptions about antibiotic use as 
well as its associations with self-medication with antibiotics for URTIs. 
Methods 
Procedure and population  
Participants who self-identified as Chinese and had been living in Australia longer 
than 3 months, were recruited through several Chinese social websites to complete 
an online health survey during July to October 2013. Participants were directed to 
the survey webpage by clicking the link provided in the recruiting posts. After they 
gave consent to participate, they could complete the questionnaire online. The 
survey procedure was reported elsewhere(165).  
Out of 469 total participants, 52 Chinese migrants were excluded because they 
claimed they had not had a URTI since they resided in Australia.  In total, the 417 
participants of our online survey resided in five different states in Australia. The 
mean (s.d.) age was 33 (8.2) years old, ranging from 14 to 63 years old. About 56% 
of them were female. Over 93% of the participants were born in mainland China, the 
rest were born in Taiwan, Hong Kong, Macau and Malaysia. The mean (s.d.) length 
of stay in Australia in this sample was 6.3 (4.2) years, ranging from 3 months to 27 
years. Almost 90% of the participants reported being entitled to the Australian 
Medicare scheme, suggesting that the majority of participants were residents of 
Australia instead of visitors and student visa holders.Over 90% (379/416) of our 
participants self-reported their level of oral English was average or above average. 
However, only 8.4% (35/416) indicated they mainly spoke English at home.  
Variables 
A bilingual questionnaire in English and Chinese (Simplified and Traditional Chinese) 
was used for data collection. The reliability and acceptability of the questionnaire 
were tested in a pilot study with 10 participants. There were 57 items in the 
questionnaire collecting information on demographics, health risk behaviours, 
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knowledge and attitudes about antibiotic use, health services use and other health-
related problems. The variables were included in this study as the following:  
Demographic and socioeconomic characteristics  
Age, gender, education level, household annual income, occupation, marital status, 
language, years of residing in Australia and the entitlement to Medicare.  
Self-management actions for URTIs  
Participants were required to recall their actions the last time they had a cold or flu. 
Options included “visited a general practitioner”, “visited emergency department”, 
“visited Chinese medicine practitioner”, “took some medicine”, “rested at home and 
drank a lot of water”, and “never had a URTIs since I came to Australia”. Participants 
were allowed to choose more than one option. Those who chose “took some 
medicine” were then asked what medicine they had taken including “antibiotics”, 
“Chinese herbal medicine”, “Panadol or other pain relief drug”, “other medicine for 
common cold” and “vitamin C”, and “other, please specify”.  
Knowledge, attitudes and perceptions about antibiotic use  
The questionnaire included a series of questions about knowledge of antibiotics and 
attitudes to antibiotic use, such as whether they could correctly identify amoxicillin as 
an antibiotic out of three popular drugs; whether they knew about antibiotic side-
effects or resistance; whether they believed that antibiotics should be available for 
purchase without prescriptions in Australia; whether they would stop taking 
antibiotics when symptoms improved; whether they would stop if any side-effect 
occurred; whether they would use leftover antibiotics for themselves  or whether they 
would use antibiotics for their children for URTIs without medical consultation. The 
participants were also asked to choose from a provided list of symptoms for which 
they would use antibiotics.        
Statistical analysis 
Descriptive analyses were conducted to report the proportion of variables about the 
knowledge, attitudes and perceptions about antibiotics. Proportions of self-
management actions for URTIs of Chinese migrants in this survey were estimated. 
Chi-square tests were conducted to assess the relationships between demographic 
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characteristics and self-medication with antibiotics for URTIs. Multiple logistic 
regressions were performed to explore the associations between knowledge, 
attitudes and perceptions about antibiotics and the outcomes, controlling for age, 
gender, household annual income and entitlement of Medicare. The significance 
level was set at p<0.05. All analyses were performed using Stata version 13 (157). 
Ethics approval for this study was granted by The University of Queensland, School 
Of Medicine Low Risk Ethical Review Committee (2013-SOMILRE-0074). 
Results 
In total, 417 Chinese migrants residing in five different states of Australia were 
included in this study. Table 5.1 shows the demographic characteristics of 
participants with or without self-medication.  The distributions of age, gender, 
household annual income and entitlement to Medicare scheme within the two groups 
were significantly different according to the results of Chi-square tests (p<0.05).    
We examined self-management actions for URTIs in Chinese migrants.  Out of 417 
total participants, 101 (24.2%) claimed to have used antibiotics without medical 
consultation for their last episode of URTI. More than a quarter of the Chinese 
migrants, 115 (27.6%) reported taking Chinese herbal medicine when they had a 
URTI. Fifty-eight (13.9%) participants reported that they had consulted a doctor for 
their URTIs. Only three participants said they visited an emergency department for 
their URTIs. Around 47.7% indicated they had used a non-prescription medicine for 
the common cold such as Panadol, vitamin C or other common cold medicine.  
Table 5.2 lists the proportions of variables with regards to Chinese migrants’ 
knowledge, attitudes and perceptions of antibiotics. Around 80% of participants 
correctly identified amoxicillin as an antibiotic, and almost 80% were aware of 
antibiotic side-effects.  84% of participants reported that they were aware of antibiotic 
resistance. Over 60% would use leftover antibiotics if they had similar symptoms to a 
previous infection. Among the participants, 185 had at least one child. Fourteen 
percent of those parents said they would give antibiotics to their children for URTIs 
without medical consultation.   
We explored the possible associations between antibiotic-related knowledge, 
attitudes and perception variables and self-medication with antibiotics. The results 
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are presented in Table 5.3. Variables such as self-reported awareness of antibiotic 
resistance and side-effects were not significantly related to self-medication with 
antibiotics. Participants who would use leftover antibiotics (OR: 3.1, 95% CI: 1.7-5.6), 
or who would take an incomplete course of antibiotics (OR: 1.7, 95% CI: 1.0-3.1) 
were more likely to report self-medicating. Also, participants who perceived it was 
appropriate to use antibiotics for some symptoms of URTIs were at a greater risk of 
self-medication for URTIs.    
Discussion 
Overall, we found almost a quarter of Chinese migrants self-medicated with 
antibiotics for their last episode of URTI. We identified the tendency of using leftover 
antibiotics and taking an incomplete course of antibiotics among Australian Chinese 
migrants was independently associated with self-medication with antibiotics for 
URTIs. Furthermore, Chinese migrants with the perception that it was appropriate to 
use antibiotics for symptoms including fever, cough, and sore throat were more likely 
to self-medicate with antibiotics.  
In this study, 24.2% of participants reported having taken antibiotics without medical 
consultation the last time they had a URTI. The proportion is significantly higher than 
that reported based on national consumer surveys (10.8% pre-campaign and 7.4% 
post-campaign) among Australian general population in 2004. We acknowledged 
that the differences in these two samples could be partly due to different 
methodology in recruiting and data collecting. However, Chinese migrants may 
perform different management actions from the general population of Australia in 
dealing with a URTI. Apart from the considerable number of participants who may 
use antibiotics for URTIs without a medical consultation, we found more than a 
quarter of the participants declared they would use Chinese herbal medicine to 
control URTIs. Some studies found Chinese herbal medicines are effective in 
improving symptoms of upper respiratory tract infections with few adverse effects 
(166-168). The use of traditional Chinese medicine for relieving symptoms of URTIs 
may reduce the unnecessary use of antibiotics in this cultural group. However, such 
effects should be thoroughly investigated. 
In addition, many Chinese migrants have misperceptions about antibiotic use. Nearly 
70% of Chinese migrants reported that they would stop taking antibiotics when 
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symptoms improved and over 60% would use leftover antibiotics if they had similar 
symptoms.  A considerable proportion of Chinese migrants admitted they would use 
antibiotics for symptoms such as fever (35%), cough (21%) and sore throat (27%). 
However, research shows antibiotics may have very limited benefit to shorten the 
duration of the symptoms (169). Researchers also found antibiotics may not help 
with symptom relief for common cold or acute purulent rhinitis; instead antibiotics 
could cause adverse effects in adult(170). In particular, 14% of the parents in this 
study admitted that they would use antibiotics without a prescription to treat a URTI 
in their children. Our findings highlight the need for culturally-sensitive education 
programs targeting Chinese migrants to reduce the misperceptions about antibiotic 
use.   
The attitudes and misperceptions about antibiotic use among Chinese migrants in 
Australia give rise to concern about developing antibiotic resistance in the 
community. Our findings indicated such misperceptions were concordantly related to 
an increased risk of self-medicating with antibiotics. A study in Europe found the 
perceived appropriateness of using antibiotics for bronchitis and minor ailments was 
related to a higher risk of self-medication (8). Similarly, misperceptions that 
antibiotics can treat a cold, flu, or sore throat were related to increasing self-
medication in Italy (46). Moreover, patients’ misperceptions may predict 
inappropriate prescribing of antibiotics (50).  
On the other hand, there were no significant associations between self-reported 
awareness of antibiotic side-effects, antibiotic resistance and self-medicating. 
Around 80% of participants in this sample claimed they knew terms such as 
antibiotic side-effects and antibiotic resistance. The majority of our participants could 
correctly identify the antibiotic out of three popular drugs. However, their attitudes 
and practices around antibiotic use were still unsatisfactory. We did not assess the 
level of understanding about antibiotic resistance in this survey, or the belief that 
antibiotics were generally safe with few side-effects. Thus, the awareness of 
antibiotic resistance and side-effects is unlikely to prevent people from self-
medicating. Besides, previous studies identified that knowledge and attitudes about 
antibiotics are not always in line with consumers’ behaviour of antibiotic use (48, 49). 
McNulty et al. found better knowledge of antibiotics was associated with being more 
likely to use antibiotics without medical consultation (171).  
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Public education programs aimed at convincing the public that antibiotics are not 
needed for upper respiratory tract infections were found to be effective in many 
countries including Australia (103). While further studies are needed to understand 
the social and environmental motivations around self-medication in Chinese and 
other migrants in Australia, comparable education programs should target Chinese 
migrants to minimize non-prescribed antibiotic use.  
We acknowledge that there are several limitations to our study. Our findings were 
not able to confirm any causal relationship because of the cross-sectional design. 
Results were based on self-reported information, which might not accurately reflect 
the actual prevalence due to information bias. This study employed an online 
recruiting method. Participants were young and generally highly educated. It was 
likely to miss out the older (over 60 years) Chinese migrants who do not use Internet. 
The majority of the participants were originally born in mainland China. The sample 
might not be representative of the entire Australian Chinese community. Moreover, 
52 (11%) participants were excluded because they claimed to not ever having had a 
URTI in Australia. Participants are likely to under-report an event such as a disease 
or risk behaviour in health surveys. Thus, the use of antibiotics without medical 
consultation could be under estimated. Nevertheless this study identified the 
inappropriate practice of self-medicating antibiotics for URTIs amongst Australian 
Chinese migrants. At the same time, it provided unique insights into the 
misperceptions about antibiotic use among Chinese migrants.  
 
In conclusion, we identified the practice of self-medication with antibiotics amongst 
Australian Chinese migrants in our survey. Misperceptions about antibiotic use were 
found to promote self-medication for URTIs in Australian Chinese migrants.  It is 
imperative that health professionals and policy makers are aware of such information 
to develop culturally responsive interventions in antibiotic stewardship campaigns. 
 
 
 
66 
 
Table 5.1 Demographic characteristics of 417 Chinese migrants with or without self-medicating 
antibiotics for URTIs, n (%) 
Variables Self-medicating  Not self-medicating  
P 
value 
Total participants 101 (24.2) 316 (75.8)  
Age, years   0.007 
 <30 46 (47) 92 (30)  
 30-39 35 (36) 152 (49)  
 ≥40 17 (17) 66 (21)  
Gender    
 Female 48 (48) 186 (59) 0.046 
Education    
 
Undergraduate degree or 
postgraduate degree 
81 (81) 274 (87) 0.1 
Household annual Income, AUD    
 ≥50 000 49 (54) 204 (69) 0.01 
Occupation    
 Professionals 44 (43) 145 (46) 0.7 
Marriage status    
 Married or de facto 69 (68) 241 (77) 0.1 
Parent    
 At least one child 41 (43) 148 (51) 0.2 
Length of residing in Australia 
(years) 
   
 ≥5 57 (58) 190 (61) 0.5 
Self-reported English proficiency   0.5 
 Above average 48 (48) 160 (51)  
 Average 40 (40) 131 (41)  
 Poor 12 (12) 25 (8)  
Main language speaks at home    
 English 10 (10) 25 (8) 0.5 
Entitlement to Medicare 80 (79) 289 (92) <0.001 
 
 
 
67 
 
Table 5.2 Self-reported knowledge, attitudes, and perceptions about antibiotics among 417 Chinese 
participants 
 
Knowledge, attitudes and perceptions of 
antibiotics 
No./total Proportion, % (95% CI)  
Identify amoxicillin is an antibiotic 325/417 0.78 (0.74, 0.82) 
Aware of antibiotic side-effects 328/414 0.79 (0.75, 0.83) 
Aware of antibiotic resistance 346/414 0.84 (0.80, 0.87) 
Would stop when symptom improved 285/413 0.69 (0.64, 0.73) 
Would stop if any side effect occurs 379/411 0.92 (0.89, 0.94) 
Non-prescribed antibiotics should be available 
for purchase 
168/416 0.40 (0.36, 0.45) 
Pro-attitude for the use of leftover antibiotics 255/415 0.61 (0.57, 0.66) 
Would use antibiotics for their child with URTI* 27 /185 0.14 (0.09, 0.19) 
Perceptions of using antibiotics for the following symptoms  
 Fever 145/417 0.35 (0.30, 0.39) 
 Cough 88/417 0.21 (0.17, 0.25) 
 Nasal discharge 27/417 0.06 (0.04, 0.09) 
 Urinary tract infection 253/417 0.61 (0.56, 0.65) 
 Diarrheal 59/417 0.14 (0.11, 0.18) 
 Sore throat 111/417 0.27 (0.23, 0.31) 
 Abdominal pain 12/417 0.03 (0.02, 0.05) 
 Toothache 76/417 0.18 (0.15, 0.22) 
* Participants who had at least one child answered the question 
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Table 5.3 Associations between knowledge, attitude and perceptions of antibiotics and self-reported self-
medication with antibiotics for URTIs (n=417) 
 
Knowledge, attitudes and 
perceptions of antibiotics 
Self-
medication  
Without 
self-
medication 
Crude OR 
(95% CI） 
a Adjusted OR 
(95% CI) 
Pro-attitude for the use of 
leftover antibiotics 
78 (77) 177 (56) 2.6 (1.6, 4.4) 3.1 (1.7, 5.6) 
Would stop when symptom 
improved 
78 (78) 207 (66) 1.8 (1.1, 3.1) 1.7 (1.0, 3.1) 
Perception of using 
antibiotics for fever 
53 (52) 92 (29) 2.7 (1.7, 4.3) 2.8 (1.7, 4.7) 
Perception of using 
antibiotics for cough 
31 (31) 57 (18) 2.0 (1.2, 3.4) 2.0 (1.1, 3.4) 
Perception of using 
antibiotics for sore throat 
48 (48) 63 (20) 3.6 (2.3, 5.9) 3.8 (2.2, 6.4) 
 Odds Ratio, OR; Confidence Interval, CI 
a Adjusted for age, gender, household annual income and entitlement to Medicare 
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Chapter 6: The practice of and the risk factors for storing 
antibiotics at home 
 
The findings on the practice of storing antibiotics at home in Chinese migrants in 
Australia are presented in this chapter. Antibiotics are well regulated in Australia, 
which are not available for purchase without a medical prescription. However, we 
found a large proportion of Chinese migrants had antibiotics stored at home. Storing 
antibiotics at home and the usage of stored antibiotics are concerning. In this chapter, 
we estimated the prevalence of storing antibiotics at home and the associated risk 
factors.  Findings are expected to provide important insights on this inappropriate, 
but apparently, common practice in the Chinese migrants’ community.   
This chapter is formatted as an article, published in International Journal of Infectious 
Diseases.   
 
Hu, J., & Wang, Z. (2014). In-home antibiotic storage among Australian 
Chinese migrants. Int J Infect Dis, 26, 103-106. DOI: 
10.1016/j.ijid.2014.04.017
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In-home antibiotic storage among Australian Chinese Migrants 
Abstract 
Objectives: To estimate the prevalence of in-home antibiotic storage among 
Australian Chinese migrants and to identify the risk factors associated with storing 
antibiotics at home.  
Methods: Four hundred and sixty-nine Chinese migrants in Australia who were 
recruited through Chinese social websites completed an online questionnaire about 
antibiotic use. Logistic regression analysis was conducted to assess the associations 
between possible risk factors and storing antibiotics at home. 
Results: According to the web-based survey, 220 (47%) out of 469 participants 
reported having antibiotics stored at home. Previous use of antibiotics, bringing 
antibiotics in from outside Australia, and a pro-attitude to the use of leftover 
antibiotics were significantly associated with storing antibiotics at home after 
adjusting for age, gender, and household annual income. Participants who self-
reported the awareness of antibiotic side effects or resistance had a slightly higher 
but not significant risk of storing antibiotics at home.  
Conclusion: Approximately half of the participants in this study had antibiotics stored 
at home. The risk of using the antibiotics stored at home without medical 
consultation is of concern. Education programs need to target those with high-risk 
behaviours to curtail the inappropriate practice of antibiotic use and storage among 
Australian Chinese migrants.  
 
Keywords 
Antibiotics; antibiotic use; migrants. 
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Introduction 
Antibiotic resistance is a global public health problem that is difficult to constrain 
within individual countries (172, 173). All populations in the world are under threat of 
“Antibiotic resistance: no action today, no cure tomorrow” (3). However, people are 
still not prudent when handling antibiotics. Self-medication with antibiotics is a 
common practice in many countries and generally occurs in conjunction with 
implications such as taking antibiotics unnecessarily for viral infections, incorrect 
choices for various bacterial infections, incomplete course of treatment, under-dose 
and over-dose (67, 172). 
 
In developing countries, the use of antibiotics without medical consultation is 
prevalent due to the high cost of healthcare services, misconceptions, and a high 
expectation of antibiotics (8, 174). Antibiotics available at home have been found to 
be an important risk factor for self-medication (65, 88). In addition, antibiotics are still 
freely available for purchase without a medical prescription in many countries, which 
aggravates self-medicating (4, 67). Migrants from these countries may continue to 
pursue their inappropriate practices in the new country of residence because of their 
previous knowledge and experience of antibiotic use (7, 92, 175). Studies in New 
Zealand found that misconceptions regarding antibiotics existed and the prevalence 
of non-prescribed antibiotic use was surprisingly high among Korean and Egyptian 
immigrant groups (7, 175).  
 
Australia has an increasing number of migrants from developing countries including 
China, India and other Asian and African countries (176). They may have different 
perceptions towards accessing and use of medicines due to distinctive cultural 
backgrounds, language, financial situations and understanding of the medical 
systems (177). Thus, the knowledge and attitudes towards antibiotics and their use 
of antibiotics amongst migrants and ethnic minorities in Australia are of concern and 
yet have not been reported in the literature. This study aimed to estimate the 
prevalence of in-home antibiotic storage among Chinese migrants who had resided 
in Australia for longer than 3 months, and to assess risk factors associated with 
storing antibiotics at home. This study would provide important information regarding 
the practice of storing antibiotics at home among Australian Chinese migrants. The 
findings may also be useful for health professionals so that they are aware and 
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understand the potential risk of Chinese migrants using antibiotics at home without 
medical consultation. 
 
Materials and Methods 
Participants and procedures 
In this cross-sectional study, participants who self-identified as Chinese and who had 
resided in Australia for more than 3 months were recruited through several Chinese 
social websites from July to October 2013. A structured questionnaire on antibiotic 
use was uploaded onto The University of Queensland Server using “Lime-Survey”, 
an online survey software (139). Participants were directed to the survey webpage, 
where they could complete the survey online, by clicking the provided link in the 
recruiting advertisement posts on the Chinese social websites. After reading the 
information about the study, participants were required to provide consent before 
undertaking the survey.  
 
Measures 
The structured questionnaire was developed in English and translated into both 
Simplified and Traditional Chinese, then translated back into English. To maintain 
consistency between the two language versions, the questionnaire was reviewed 
and revised by other English and Chinese bilingual researchers. The structured 
questionnaire was further tested and validated through a pilot survey with 10 
participants from the targeted sampling population.  
 
The dependant variable of this study was measured by asking the following: “Please 
check if you have stored any antibiotics at home at present”. Independent variables 
included (a) demographic characteristics such as age, gender, education, language, 
occupation, household annual income, marriage status, parental status; (b) health-
related behavioural factors such as “Do you have private health insurance?”, “Are 
you entitled to the Medicare scheme?” and “Do you have a family doctor?”; (c) 
knowledge, attitudes and behavioural factors regarding antibiotic use such as “Which 
one of the following drugs do you think is an antibiotic?”, “Do you know about the 
side effects of antibiotics?”, “Do you know about antibiotic resistance?”, “Did you 
bring any antibiotics into Australia the last time you visited China or other countries?”, 
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“Will you use the leftover medicine if you have similar symptoms?”, “Did you take any 
antibiotics in the last 12 months?” .   
 
Statistical analysis 
Data were exported directly from the LimeSurvey to an Excel file. Means and 
standard deviations (SD), or numbers and percentages for the demographic 
characteristics of total participant population were compared between two groups-
those who stored antibiotics at home and those who did not. Chi-square tests and 
logistic regressions were performed to assess the associations of knowledge and 
behavioural factors with storing antibiotics at home. All analyses were performed 
using Stata version 12 (178). 
 
Results 
In total, the survey webpage recorded 600 visits; among these 469 participants 
completed the online survey. Out of 469 participants, 220 (47%) claimed to have 
antibiotics stored at home at the time of the survey. Fifty-five percent of participants 
were female. The mean (SD) age of participants was 33 (8.2) years, ranging from 14 
to 63 years. Fifty-nine percent of participants had been living in Australia for longer 
than 5 years and the mean (SD) length of stay in Australia was 6 (4.2) years.  Apart 
from household annual income, most demographic characteristic factors including 
age, gender, education level, residing states, marriage status, parental status, 
occupation, and English speaking skills, were not significantly different between the 
two groups (Table 6.1).  
 
Distributions of knowledge, behaviour, and attitude factors and their associations 
with storing antibiotics at home are shown in Table 6.2. In general, 79% of 
participants were aware of the potential side effects of antibiotics and 84% of 
participants were aware of antibiotic resistance. Three hundred and sixty-two (77%) 
participants could correctly identify amoxicillin as an antibiotic out of three popular 
drugs including panadol, aspirin and amoxicillin. Forty percent of participants 
believed non-prescribed antibiotics should be available for purchase in Australia.  
 
The association of knowledge and attitude towards antibiotics with the storing of 
antibiotics at home were assessed using multiple logistic regression analysis. The 
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crude and adjusted odds ratios and their 95% confidence intervals are listed in Table 
6.2. After adjusting for age, gender, and household annual income, the following 
three factors were found to be independently associated with an increased risk of 
storing antibiotics at home: (1) a pro-attitude to the use of leftover antibiotics, (2) the 
use of antibiotics in the last 12 months, and (3) bringing antibiotics into Australia from 
China or another country. Moreover, participants who could identify amoxicillin as an 
antibiotic appeared to have a higher risk of storing antibiotics at home. Participants 
who claimed to be aware of antibiotic side effects or antibiotic resistance had a 
similar or slightly higher but not statistically significant risk of storing antibiotics at 
home. 
 
Discussion 
In this web-based bilingual survey, we found that almost half of Chinese migrants 
had antibiotics stored at home, which could increase the risk of inappropriate 
antibiotic use without medical consultation. Participants whose household annual 
income was higher than 50 000 AUD were less likely to store antibiotics at home. We 
also identified a number of risk factors for storing antibiotics at home including a pro-
attitude to the use of leftover antibiotics, the use of antibiotics in the last 12 months, 
and bringing antibiotics in from outside Australia. 
 
The majority of the participants self-reported being aware of antibiotic side effects 
and antibiotic resistance, and around three-quarters identified amoxicillin as an 
antibiotic. We found a slightly higher risk of storing antibiotics at home among those 
participants who self-reported that they were aware of antibiotic resistance or 
antibiotic side effects after controlling for age, gender, and household annual income 
(p> 0.05). At the same time we found participants who can correctly identify 
amoxicillin as an antibiotic were more than twice as likely to store antibiotics at home 
as those who were not sure whether amoxicillin was an antibiotic.  
 
There are a number of studies revealing a positive association between having a 
good knowledge of antibiotics and the use of antibiotics without a medical 
consultation (45, 49, 179). Our findings showed that Chinese migrants who self-
reported having a good understanding of antibiotics were more likely to store 
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antibiotics at home. In this case, the home antibiotic storage could be an easy and 
direct source of self-medicating among Chinese migrants. Education campaigns are 
urgently required to minimize in-home antibiotic storage and to ensure safe practice 
of antibiotic use amongst Chinese migrants.  
 
In-home antibiotic storage could increase the risk of self-prescription of antibiotics to 
families and friends (67, 90). In a review of 17 studies on non-prescribed antibiotic 
use, the sources of non-prescription antimicrobials included pharmacy or friends and 
family members (67). A survey of in-home drugs in the United Kingdom reported that 
around 13.9% of participating households had antibacterial drugs including current 
prescriptions, and leftover and standby antibacterial drugs (88). Studies among 
Latinos migrants of USA found that they tended to obtain antibiotics from leftovers or 
outside the country (77).   
 
In Australia, antibiotics are restricted from sales over the counter without a 
prescription. However, we found a considerable number of participants claimed to 
have brought antibiotics into Australia from China or other countries where they 
could obtain antibiotics without a prescription. The risk of storing antibiotics at home 
among participants who had reported bringing antibiotics in from outside Australia 
was about 6 times that among those who had not. We did not measure how many 
participants had kept leftover drugs directly; instead we found participants who would 
use leftover antibiotics for similar symptoms had three times the risk of storing 
antibiotics at home as those who would not use leftover antibiotics. The reported in-
home storage of antibiotics may consist of leftover antibiotics and antibiotics that the 
Chinese migrants have brought from outside Australia.  
 
In addition, participants who had used antibiotics in the last 12 months were found to 
have a higher risk of storing antibiotics at home. Given the fact that we did not 
separate the antibiotic consumption by prescribed and non-prescribed antibiotic use, 
the elevated risk could be due to participants storing leftover antibiotics or having 
non-prescribed antibiotics available at home or a combination of the two.  Our 
findings suggest that education campaigns should include the appropriate 
administration of antibiotics, the avoidance of leftover antibiotics, the correct disposal 
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of leftovers and the harmful effects of consuming non-prescribed antibiotics in the 
Chinese migrant community.  
 
We have identified several risk behaviours around antibiotic use in this population. 
Despite a self-reported good understanding of antibiotics, Chinese migrants may 
have a high risk of keeping and consuming leftover antibiotics as well as bringing 
antibiotics from outside Australia. Furthermore, 40% of participants claimed that 
antibiotics should be available for sale without prescription in Australia. Health 
education campaigns should be targeted at Chinese migrants with the above risk 
behaviours to ensure the safe practice of antibiotic use in the community. 
 
We acknowledge that there are several limitations in this study. First, the results 
were based on participant response data. Since we could not verify the storage of 
antibiotics in person, the prevalence of in-home antibiotic storage was likely to be 
under-reported (88). Second, 107 (23%) participants could not correctly identify 
amoxicillin as an antibiotic out of three popular drugs including panadol, aspirin and 
amoxicillin. The reported storage of antibiotics at home among this group may not 
accurately reflect the real stock. Third, the study sample may not be representative 
of the whole Chinese migrant community. Participants were recruited from Chinese 
social websites. As a result, participants were generally young and well educated. 
The results may not represent the actual behaviour of those elder Chinese migrants 
who might be more likely to use and store their medications inappropriately (180, 
181). Participants were residing in five different states of Australia when they 
completed the survey. In some states, the number of participants was small.  
 
In conclusion, we identified a high prevalence of storing antibiotics at home among 
Australian Chinese migrants. The risk of using antibiotics stored at home without 
medical consultation is of concern. Education programs should be targeted at 
migrants with a pro-attitude to the use of leftover antibiotics and those migrants who 
would bring antibiotics into the country from outside Australia.  Further investigations 
are needed to understand the mechanism and consequences of self-medication with 
antibiotics including dosing, course of treatment, and choice of antibiotics in this 
population.
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Table 6.1 Comparison of characteristics between the two groups-those storing antibiotics at home and 
those not storing antibiotics at home, n (%) 
 
Variables 
Storing 
antibiotics at 
home  
Not storing 
antibiotics at 
home  
P value 
Age, years   0.85 
 <30 75 (34) 81 (33)  
 30-39 97 (45) 115 (47)  
 ≥40 45 (21) 47 (20)  
Gender    
 Female 122 (56) 136 (55) 0.86 
Residing state   0.20 
 New South Wales 39 (18) 58 (24)  
 Queensland 109 (51) 104 (43)  
 South Australia 8 (4) 8 (3)  
 Victoria 40 (19) 60 (24)  
 West Australia 17 (8) 14 (6)  
Education    
 
Undergraduate or higher 
degree 
192 (88) 210 (85) 0.29 
Household annual Income, AUD    
 ≥50, 000 118 (58) 160 (71) 0.006 
Occupation    
 Professionals  92 (42) 113 (46) 0.42 
Marriage status    
 Married 164 (75) 186 (75) 0.85 
Parent    
 At least one child 99 (48) 112 (48) 0.997 
Length of residing in Australia, 
years 
   
 ≥5 116 (53) 141 (58) 0.38 
Self-reported English proficiency   0.50 
 Above average 100 (46) 127 (51)  
 Average 98 (45) 102 (41)  
 Poor 21 (9) 20 (8)  
Main language spoken at home    
 English 15 (7) 26 (10) 0.17 
Entitled to Medicare 187 (86) 221 (89) 0.33 
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Table 6.2 Odds ratios (CI) showing risk factors of storing antibiotics at home  
 
Variables 
Storing 
antibiotics 
at home  
Not storing 
antibiotics 
at home 
Crude ORa 
(95% CIb） 
cAdjusted OR 
(95% CI) 
Identify amoxicillin is an 
antibiotic 
188 (85) 174 (70) 2.53 (1.59-4.02) 2.73 (1.63-4.55) 
Aware of antibiotic side effects  177 (81) 193 (78) 1.18 (0.75-1.85) 1.15 (0.71-1.87) 
Aware of antibiotic resistance 190 (87) 200 (81) 1.62 (0.98-2.70) 1.73 (0.98-3.06) 
Non-prescribed antibiotics 
should be available for 
purchase 
98 (45) 92 (37) 1.38 (0.95-2.00) 1.32 (0.89-1.96) 
Pro-attitude to the use of 
leftover antibiotics 
167 (76) 121 (49) 3.37 (2.26-5.02) 3.24 (2.12-4.94) 
Use of antibiotics in last 12 
months 
110 (51) 79 (33) 2.12 (1.45-3.09) 2.09 (1.40-3.13) 
Brought antibiotics into 
Australia in last 12 months 
114 (52) 34 (14) 6.80 (4.34-10.65) 6.18 (3.84-9.94) 
a Odds Ratio, OR 
b Confidence Interval, CI 
c Adjusted for age, gender, and household annual income 
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Chapter 7: The practice of and the risk factors for bringing in 
antibiotics from outside Australia  
 
Chinese migrants self-reported having brought antibiotics from overseas were found 
more likely to self-medicate with antibiotics. In this chapter, we assessed 
associations between the demographic factors and the practice of importing 
antibiotics, and explored the possible reasons of such practice. The findings provide 
evidence for better regulations in taking antibiotics across the Australian boarders.  
This chapter is formatted as an article, published in The Internet Journal of Infectious 
Disease.   
 
Hu, J., & Wang, Z. (2014). Bringing antibiotics from overseas and 
self-medication amongst Australian Chinese migrants. The Internet 
Journal of Infectious Disease, 14(1). DOI: 10.5580/IJID.20324 
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Bringing antibiotics from overseas and self-medication 
amongst Australian Chinese migrants 
Abstract 
Background: Antibiotics are freely available for purchase without a prescription in 
some countries. Migrants travelling from and to their home countries may bring along 
medicines for future use. This study aimed to investigate the practice of bringing 
antibiotics from outside Australia amongst Chinese migrants and to assess the 
association between bringing antibiotics and self-medication with antibiotics in this 
group. 
Methods: Chinese migrants who have been residing in Australia longer than three 
months were recruited through several Chinese social websites to complete an 
online bilingual health survey. Multiple logistic regressions were performed to assess 
the associations between bringing antibiotics into Australia and self-medication with 
antibiotics. 
Results: Out of 469 Chinese migrants, 148 (32%) admitted that they had brought 
antibiotics into Australia during their latest trip to China or other countries. The 
practice of bringing antibiotics into Australia was not associated with most of the 
demographic and socioeconomic characteristics except education level and the main 
language spoken at home. Over sixty percent of who brought antibiotics believed 
they could treat the disease with previous experience. More than half of them 
perceived it may be expensive to consult a doctor in Australia. Furthermore, the 
practice of bringing in antibiotics from overseas was significantly associated with 
self-medication of antibiotics among Australian Chinese migrants (adjusted OR: 4.5, 
95% CI: 2.6-7.8).  
Conclusions: Although antibiotic sales are well regulated in Australia, many Chinese 
migrants bring in antibiotics from outside Australia which increases the risk of self-
medication. Our findings support that antibiotics crossing the border should be better 
regulated in Australia.  
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Key Words 
Chinese migrants; self-medication; antibiotic use 
 
Background 
Antibiotic resistance is an international public health problem. The antimicrobial 
resistant bacteria cannot be contained within individuals. In contrast they are highly 
spreadable and difficult to confront (32). With the rising demands of traveling and 
immigration, infectious diseases are becoming harder to constrain.  Reducing 
antibiotic resistance is challenging and requires global efforts. WHO has led actions 
on global surveillance on antibiotic resistance and antibiotic use (29). The usage of 
antibiotics is associated with the occurrence of antibiotic resistance (182). 
Nevertheless the knowledge, attitudes and use of antibiotics by consumers could 
interfere with the decisions of prescription, and may arouse further consequences in 
developing antibiotic resistance (183).  
Self-medication with antibiotics is one of the important contributors of antibiotic 
resistance worldwide (4, 32). Antibiotics are freely available for purchase in some 
countries. The risk of self-medication with antibiotics may be significantly enhanced 
when antibiotics are available without instant medical consultation (65, 88).  
In Australia, there has been a significant increase in the prevalence of AMR over the 
last decade (33). While efforts have been cast on antibiotic resistance surveillance 
and regulatory controls of antibiotic use in hospitals, antibiotic use in the community 
could also play an important role in developing antibiotic resistance (33). The rate of 
self-medication with antibiotics for cold and flu was recorded at around 10.8% in 
1999 and with a notable decrease in 2004 (7.4%) after a national promotion 
campaign for rational use of antibiotics (6). The effectiveness of education programs 
on rational use of antibiotics to the general public of Australia had been 
demonstrated, but ongoing efforts are required (33). However, the rate of self-
medication for other diseases was not documented, neither was the antibiotic use in 
migrants and ethnic minority groups.  
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Migrants, in particular those were born in countries where antibiotics were not well 
regulated, were likely to continue the practice of self-medication of antibiotics in 
hosting countries. In New Zealand, Norris et al. reported a high percentage of non-
prescribed antibiotic use among Korean and Egyptian migrants (7) and gaps in  
knowledge regarding the use of antibiotics among Samoan people (175). Migrants 
that are travelling from and to their home countries may bring along medicines for 
future use. How migrants store and use the antibiotics bought from outside Australia 
is a matter of concern. This study aimed to investigate the practice of bringing 
antibiotics from outside Australia amongst Chinese migrants and to assess its 
association with self-medication of antibiotics. The findings will help to identify the 
high risk group and to develop targeted interventions in order to reduce inappropriate 
antibiotic use among Australian Chinese migrants.  
Methods 
Participants and procedure 
An online health survey involving a structured questionnaire was conducted on 
several Chinese social websites during July 2013 and October 2013. The details of 
the study procedure have been described elsewhere (165). In total, 469 Chinese 
migrants who have been living in Australia longer than three months completed the 
survey. The study was approved by University of Queensland School of Medicine 
Low Risk Ethical Review Committee (2013-SOMILRE-0074). 
Measures 
The self-administrated questionnaire was available in both English and Chinese 
(Simplified and Traditional). The following variables were measured for this study. 
Demographics: Age, gender, education, birthplace, state of residence, occupation, 
marital status, parental status, household annual income, English proficiency, main 
language spoken at home, Medicare entitlement, private insurance coverage. 
Antibiotic use: Participants were asked if they used antibiotics in the last 12 months. 
With those who used antibiotics, they were requested to clarify the source of their 
antibiotics. Responses as “Available at home” or “My friends gave it to me” or 
“Bought online” were coded 1 for self-medicating with antibiotics, response as 
“prescribed by a doctor” was coded 0 for not self-medicating with antibiotics. Practice 
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of importing antibiotics: Participants were asked if they had brought antibiotics in 
Australia during their last oversea trip. For those who admitted to bring antibiotics 
into Australia, we asked them to choose from a list of statements which may explain 
the reasons of such practice.  We also asked whether they thought antibiotics should 
be sold without prescriptions in Australia.    
Statistical analysis 
Descriptive analyses were performed to understand the Characteristics of the 
sample. Chi-square tests were performed to assess the associations of 
demographic/socioeconomic factors and the practice of bringing antibiotics into 
Australia. Multiple logistic regressions were performed to assess the associations 
between bringing antibiotics in Australia and self-medication with antibiotics. We 
considered the association is statistically significant if p<0.05. All data analyses were 
performed using Stata version 13 (157).  
Results 
Out of the 469 Chinese migrants, 148 (32%) admitted that they had brought 
antibiotics into Australia during their trip to China or other countries. Participants 
were residents of five different states of Australia when they were undertaking the 
survey. Fifty-five percent of them were females. The mean age was 33 (8.2) years 
and the mean length of residing in Australia was 6 (SD: 4.2) years. The demographic 
characteristics of the two groups with or without bringing antibiotics from outside 
Australia were compared in Table 7.1.  Most of the demographic and socioeconomic 
characteristics were not statistically different among these two groups. However, 
there were more people with a degree in the group that admitted having brought 
antibiotics than in the other group. And only 4% of those who admitted having 
brought antibiotics into Australia mainly spoke English at home, which was 
significantly lower than the other group (11%).  
We compared the prevalence of self-medication of antibiotics among the two groups 
with or without bringing antibiotics from overseas; the results are illustrated in Figure 
7.1. As delineated in Figure 7.1a, the prevalence of self-medication with antibiotics in 
the male group is 41% (95% CI: 30%-53%) among those who brought antibiotics 
from overseas and 14% (95% CI: 8%-20%) among those who did not bring 
 84 
 
antibiotics from overseas. Similarly in the female group, the prevalence is 41% (95% 
CI: 30%-53%) versus 9% (95% CI: 5%-14%) among migrants who brought or did not 
bring antibiotics from overseas. We also did a sensitivity analysis of a subgroup of 
189 participants who claimed to have used antibiotics in the last 12 months and the 
result is consistent that the prevalence of self-medication with antibiotics was much 
higher in participants with the practice of bringing antibiotics from overseas (Figure 
7.1b).  
Although education level and the main language spoken at home were associated 
with the act of bringing antibiotics from outside Australia, we found a similar pattern 
of self-medication with antibiotics stratified by education and language (Figure 7.2). 
In Table 7.2, the associations between bringing antibiotics and self-medication with 
antibiotics were statistically significant after controlling for potential confounding 
factors (OR: 5.9, 95% CI: 3.5-9.8). The adjusted odds ratio of self-medication for 
bringing antibiotics from overseas was higher in female group (OR: 7.2, 95% CI: 3.4-
15.1) than in male group (OR: 4.9, 95% CI: 2.4-10.0). 
Many (40.6%) believed that antibiotics should be available for purchase over the 
counter in Australia. In Table 7.3, we explored the possible reasons for bringing 
antibiotics or other medicines into Australia. Over 60% of participants who had 
brought antibiotics said they can treat the disease with their previous experience. 
Around half of them thought “It is too expensive to see a doctor in Australia”. 
Discussion 
In this online survey, almost 32% participants admitted having brought antibiotics 
into Australia during the last trip to China or other countries. The practice of bringing 
antibiotics from overseas is a significant risk factor for self-medication with antibiotics 
among Australian Chinese migrants. Apart from education level and the main 
language spoken at home, the practice of importing antibiotics into Australia was not 
associated with most of the demographic and socioeconomic characteristics.  
We found participants who claimed to have brought antibiotics from outside Australia 
were four and a half times more likely to self-medicate with antibiotics if we 
controlled for education level, main language spoken at home and eight other 
demographic/socioeconomic factors. Many studies confirmed the availability of 
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antibiotics without medical consultation was related to an increased possibility of 
self-medication (8, 65, 88). It is important to recognize that migrants may have 
various means of accessing antibiotics. 
A study found that many Latino Americans transported non-prescribed antibiotics 
into the United States as well as obtained antibiotics in the United States without a 
prescription (75). Antibiotics were also noted to be freely available for purchase 
online without a prescription (97). Also a large number of migrants (30% of Egyptians 
& 57% of Koreans) in New Zealand claimed to have obtained antibiotics illegally 
prescribed by nurses or pharmacies without prescription (7). The sources of non-
prescribed antibiotics included friends, family, medicine stored at home (7).  
The practice of bringing antibiotics into Australia is common among Chinese 
migrants regardless of age, gender, occupation, income, marital status, the time they 
have resided in Australia and their English proficiency. In particular, Chinese 
migrants who have an undergraduate or higher degree were more likely to bring 
antibiotics from overseas. A similar result was reported in Latino Americans but the 
association was not statistically significant (P=0.09) (75). The findings of the 
households survey of antimicrobial drugs in UK showed people with a higher 
education or were more knowledgeable about antimicrobial drugs are more likely to 
keep antibiotics at home (88).  
As some studies showed people with a higher education level are not necessarily 
more prudent about antibiotic use, some studies conversely revealed a higher risk to 
self-medicate with antibiotics among highly educated people (49, 64). Migrants are 
generally well-educated due to the immigration regulations (184); however, we 
should not assume they are conversant about antibiotics and antibiotic use. Our 
findings suggest culturally sensitive interventions to reduce the practice of bringing 
antibiotics into Australia among Chinese migrants may largely decrease non-
prescribed antibiotic use.  
Previous studies demonstrate that the use of non-prescribed antibiotics was 
prevalent in many countries, in particular where antibiotics are freely available for 
purchase over the counter (32, 67, 83, 91, 185). Although antibiotics are legally 
unavailable without a prescription in Australia, four out of ten Chinese migrants 
thought it should be freely available for purchase over the counter. In our study, we 
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explored the possible reasons for the practice of transporting antibiotics into 
Australia. The most favourable reason was the previous experience of treating the 
disease. The perceived high cost of medical services in Australia was another 
common explanation. Almost half of those who brought antibiotics into Australia said 
their parents or friends suggested them to do so. More than thirty percent of them 
agreed that antibiotics are effective for upper respiratory tract infections.   
As we can see, there are gaps in knowledge and perceptions of antibiotic use and 
the Australian health services which may have boosted the importation of antibiotics 
into Australia. Antibiotics crossing the border should be declared with a valid 
prescription. Migrants from a country where antibiotic sales are not well regulated 
may not fully understand the regulations of antibiotic sale in Australia. Education 
messages regarding the Australian health services and the necessity of obtaining 
antibiotics with medical prescriptions should be delivered to migrants upon their 
arrival to Australia. 
Limitations 
The major limitation of the study is the adoption of a non-random sampling method, 
which compromised the representativeness of our sample to the whole Australian 
Chinese community. We employed a web-based approach to recruit; as a result, 
older Chinese migrants who do not use the Internet were likely to be missed. 
However, the sample obtained from online recruitment consisted of Chinese 
migrants living in five different states in Australia. The practice of bringing antibiotics 
was not different by the geographical location of Chinese migrants in Australia. In 
addition, this study required participants to provide some information about the 
behaviours in the past. The results are based on responders’ recall which may have 
caused information bias. 
Conclusions 
In conclusion, we found that a considerable number of Chinese migrants brought 
antibiotics into Australia and such practice was significantly associated with an 
elevated risk of self-medication with antibiotics in the community.  Health 
interventions should target this risk behaviour to help tackle the growing threat of 
antibiotic resistance. 
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Table 7.1 Comparison of characteristics between the two groups-those bringing in antibiotics from 
outside Australia and those not bringing in antibiotics from outside Australia, n (%) 
 
Variables 
Bringing in 
antibiotics  
Without 
bringing in 
antibiotics 
P value 
Total participants 148 (32) 321 (68)  
Age, years   0.6 
 <30 46 (32) 110 (35)  
 30-39 66 (45) 146 (46)  
 ≥40 33 (23) 59 (19)  
Gender    
 Female 75 (51) 183 (57) 0.2 
Residing state   0.3 
 New South Wales 28 (19) 69 (22)  
 Queensland 67 (47) 146 (47)  
 South Australia 9 (6) 7 (2)  
 Victoria 31 (22) 69 (22)  
 West Australia 9 (6) 22 (7)  
Education   0.02 
 
Undergraduate or higher 
degree 
134 (92) 268 (84)  
Household annual Income, AUD   0.2 
 ≥50, 000 81 (60) 197 (67)  
Occupation   0.99 
 Professional   63 (43) 142 (44)  
 Non-professional 34 (23) 72 (23)  
 Home duties/unemployed 20 (13) 41 (13)  
 Students 31 (21) 65 (20)  
Marital status   0.3 
 Married/De facto 115 (78) 235 (74)  
Parent   0.9 
 At least one child 67 (48) 144 (48)  
Length of residing in Australia, 
years 
  0.7 
 ≥5 79 (54) 178 (56)  
Self-reported English proficiency   0.5 
 Above average 67 (46) 160 (50)  
 Average 64 (43) 136 (42)  
 Poor 16 (11) 25 (8)  
Main language spoken at home    
 English 6 (4) 35 (11) 0.02 
Entitlement to Medicare 125 (86) 283 (88) 0.4 
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Table 7.2 Bringing in antibiotics from overseas and the associations with self-medication with antibiotics 
Bringing in 
antibiotics 
Self-medication 
Without self-
medication 
Adjusteda OR (95% CI) 
Females 31 (66.0) 44 (20.9) 7.2 (3.4-15.1) 
Males 30 (61.2) 43 (26.5) 4.9 (2.4-10.0) 
Total 61 (63.5) 87 (23.3) 5.9 (3.5-9.8)b 
OR, Odds Ratio; CI，Confidence Interval 
a Adjusted for age, education level, main language spoken at home 
b Adjusted for the above factors and  gender 
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Table 7.3 Possible reasons for bringing in Antibiotics from outside Australia (n=148) 
 
Statement  n (%) 
It’s too expensive to see a doctor in Australia. 75 (51) 
Antibiotics are effective for upper respiratory tract infections. 46 (31) 
I can treat the disease with my previous experience. 92 (62) 
I don’t have time to see a doctor for minor problems. 29 (20) 
My parents or friends suggest me to do so. 65 (44) 
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Figure 7.1  Prevalence (95% CI) of self-medication with antibiotics among Chinese migrants with bringing 
or without bringing in antibiotics from outside Australia (by gender)  
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Figure 7.2  Prevalence (95% CI) of self-medication with antibiotics among Chinese migrants with bringing 
or without bringing in antibiotics from outside Australia (by education level & by main language spoken 
at home) 
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Chapter 8: Non-prescribed antibiotic use and health services use  
 
Migrants may have social and cultural barriers of accessing the health services in 
Australia. This chapter investigates the associations of non-prescribed antibiotic use 
and the health services use among Australian Chinese migrants. Primarily, we found 
Chinese migrants with positive experience and perception of the primary health 
services in Australia marked a lower risk of self-medication with antibiotics. The 
findings enlighten the needs of cultural sensitive strategies of improving the 
understanding and accessing to the available health services in migrant populations.  
This chapter is formatted as an article, published in Australian Journal of Primary 
Health.   
 
Hu, J., & Wang, Z. (2015). Non-prescribed antibiotic use and 
general practitioner service utilisation amongst Chinese 
migrants in Australia. Australian Journal of Primary Health, 
n/a-n/a. doi: 10.1071/PY15076 
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Non-prescribed antibiotic use and general practitioner service utilisation 
among Chinese migrants in Australia 
Abstract 
Objective: Non-prescribed antibiotic use occurs worldwide and is an important 
contributor to antibiotic resistance. Social and health system factors were related to 
the practice of self-medication with antibiotics. This study aims to investigate the 
practice of non-prescribed antibiotic use, and to assess the impact of primary health 
service access and use on this practice among Australian Chinese migrants. 
Methods: Four hundred and twenty-six participants, who self-identified as Chinese 
and who had been residing in Australia for at least 12 months, were recruited 
through several Australian Chinese social websites to participate in an online health 
survey about antibiotic use and health services use from July to October 2013. 
Logistic regression analyses were conducted to assess the associations between 
health services utilisation factors and the use of non-prescribed antibiotics. Results: 
In total, 20.2% (86/426) participants reported having used antibiotics without medical 
consultation in the last 12 months. Of 170 antibiotic users, 50.6% (86/170) used 
antibiotics without medical consultation. Chinese migrants who self-evaluated as 
“satisfied” with the experiences of GP services were less likely to self-medicate with 
antibiotics. In addition, Chinese migrants without any perceived barriers to using 
primary health services in Australia were less likely to use non-prescribed antibiotics. 
Conclusion: Among Australian Chinese migrants, over half of antibiotic users 
admitted that they had used antibiotics without medical consultation. Participants 
with positive experience and perception of primary health services, primarily GP 
services, had a lower risk of using non-prescribed antibiotics.  
 
Additional keywords:  primary health service use 
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What is known about the topic?  
Non-prescribed antibiotic use contributes to antibiotic resistance globally and is 
related to financial and social-cultural barriers. 
What does this paper add? 
Half the antibiotic users among Australian Chinese migrants in the present study 
used antibiotics without medical consultation. 
Australian Chinese migrants self-evaluated satisfaction level and perceived barriers 
to using GP services are related to their decisions regarding the use of non-
prescribed antibiotics.  
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Background 
Antibiotic resistance is a present public health problem. Resistant antimicrobial 
infection is persistent and has an advanced risk of spreading, which results in 
prolonged illness for patients and an increased burden to health systems (1, 3, 172). 
Non-prescribed antibiotic use occurs worldwide and is prevalent in developing 
countries where antibiotic sales are not legally regulated (4, 6, 67, 73). Non-
prescribed antibiotic use is often related to unnecessary use for non-bacterial 
infections and incorrect dosing, which may contribute to antimicrobial resistant 
bacteria in the community (67). The self-medication of antibiotics before admission to 
hospital may postpone the initial clinical diagnosis (137).  
 
Previous studies identified high prevalence of non-prescribed antibiotic use among 
some migrant groups in New Zealand and the United States (7, 75). Although 
antibiotics are legally unavailable for purchase without a prescription in Australia, we 
found a considerable number of Chinese migrants had antibiotics stored at home 
(165). Australia is a nation of mixed cultures and has increased immigration from 
developing countries such as China, India and Africa in the 5 years prior to the 2011 
census (17). In the 2011 Census, ~4% of the Australian population self-reported their 
ancestry as Chinese (17). Almost one in three Chinese migrants claimed that they 
had brought antibiotics into Australia from overseas (186). We hypothesized that the 
use of non-prescribed antibiotics by Chinese migrants was higher than the general 
Australian population. It is of public health significance that health professionals are 
aware of the current status of non-prescribed antibiotic use among migrants’ ethnic 
groups, particularly those from countries where antibiotics are freely available for 
purchase without a medical prescription.  
 
An understanding of the social and environmental determinants of self-medication 
with antibiotics is critical to reducing inappropriate antibiotic use in the community. 
Apart from knowledge of and attitudes to antibiotic use, other social and health 
system factors, such as the gross domestic product of the country and whether or 
not pharmacists prescribed the exact quantity of antibiotics required, are related to 
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self-medication with antibiotics (8, 45, 77, 187). It has been reported that many 
Latinos used non-prescribed antibiotics because of financial and sociocultural 
barriers in the United States (75, 77). Racial and ethnic disparities in health care 
were often related to worse health outcomes (188). Chinese migrants were reported 
to have low utilisation of health services in Australia (116); they may have perceived 
difficulties in accessing and using the health services because of language 
difficulties or not understanding the health systems in Australia.  
 
In this study, we aim to investigate the practice of non-prescribed antibiotic use 
through a web-based survey and to assess whether non-prescribed antibiotic use is 
related to the Chinese migrant populations’ experience and perceived difficulties of 
using primary health services in Australia. Our findings may alert health 
professionals to the practice of using antibiotics without medical consultation among 
Chinese migrants. In addition, it may provide insightful information on the access and 
use of GP services by Australian Chinese migrants as well as the associated 
impacts on their decision whether or not to use non-prescribed antibiotics.  
 
Methods 
Population and procedure 
In total, 469 participants, who self-identified as Chinese and who had been residing 
in Australia for more than three months, were recruited through several Australian 
Chinese social websites to participate in an online health survey from July to October 
2013. Recruiting notices were posted on several Chinese social websites where 
Chinese migrants could use their native language to read news, share information, 
trade goods and proceed with other socialising activities. The procedure of the online 
survey and the development of the questionnaire were described elsewhere (165, 
189). The present study investigated the use of non-prescribed antibiotics in the 12 
months prior to the survey date and the associations with the use of GP services. 
Therefore 426 participants who had stayed in Australia for at least 12 months were 
included in this study.  
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Measures 
The dependant variable of this study was non-prescribed antibiotic use, which was 
measured by two questions. Question 1(Q1): Did you take any antibiotics in the last 
12 months? Participants answered ‘Yes’ to Q1 were directed to Question 2 (Q2): 
How did you get your antibiotics? Those who answered ‘No’ or who had no answer 
to Q1 were directed to skip Q2. In Q2, participants who chose either ‘available at 
home’, ‘My friends gave it to me’ or ‘Bought online’ were coded as 1 for ‘non-
prescribed antibiotic user’; otherwise, they were coded as 0 for ‘not a non-prescribed 
antibiotic user’. Independent variables included: (1) demographic and social 
economic characteristics such as age, gender, level of education, occupation, 
household annual income, marital status, parental status, the main language spoken 
at home, self-reported oral English proficiency, entitlement to Medicare Benefits 
Scheme; (2) health services utilisation-related factors: ‘Do you have a family doctor?’, 
‘Does your doctor speak your language?’, ‘Please evaluate your most recent 
experience with your doctor (choose from “Very satisfied” to “Very dissatisfied”) ’, ‘Do 
you think you have enough time with your doctor during the consultation?’, ‘Was 
there a time in the past 12 months when you needed to see a doctor but could not 
because of high cost, difficulties in communicating with a doctor, difficulties with 
transportation, no time to see a doctor or not trust a doctor (Choose all that apply)?’ 
 
Statistical analysis 
Descriptive analyses were conducted to report the mean±s.d. or number (percentage) 
of demographic characteristics and non-prescribed antibiotic use. Logistic 
regressions were performed to assess the associations between factors of GP 
service use and non-prescribed antibiotic use. In the multivariate logistic regression 
models, factors including age, gender, household annual income, parental status, 
oral English proficiency, entitlement to the Medicare Benefits Scheme, having a 
family doctor, and doctors speak Chinese were adjusted as possible confounders. All 
analyses were performed using Stata version 13 (157). 
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The project was granted ethical approval by The University of Queensland School of 
Medicine Low Risk Ethical Review Committee (2013-SOMILRE-0074). 
 
Results:  
Characteristics of study participants 
The sample consisted of Chinese migrants aged from 14 to 63 years with a mean 
age of 33.3±8.2 years. The mean length of stay in Australia was 6.4±4.1 years. 
Participants were residing in five different states of Australia: New South Wales, 
Victoria, Queensland, Western Australia and South Australia. The majority (93.4%) 
of participants were born in mainland China. Others were born in Hong Kong, 
Taiwan, Malaysia and Macau. Although, over 90% of the participants self-evaluated 
their English proficiency as average or above average, only 8.7% of participants 
reported that they speak mainly English at home. About 88.7% of the participants 
declared that they are entitled to the Medicare Benefits Scheme, which may suggest 
they were long-term residents in Australia. The differences in demographic 
characteristics between the users and non-users of non-prescribed antibiotics are 
shown in Table 8.1. In the non-prescribed antibiotic users, 45.3% of participants 
were younger than 30 years, which was significantly higher than that in the non-
users group (31.0%). In the non-prescribed antibiotic users group compared to the 
non-users group, a lower proportion of participants were females (51.2% vs 56.5%). 
Participants with a household annual income higher than A$50 000 were less likely 
to be non-prescribed antibiotic users (P=0.005).  
Among the 426 Chinese migrants, 86 (20.2%) participants admitted that they had 
used non-prescribed antibiotics. In the last 12 months, half (86) of the 170 antibiotic 
users had used antibiotics without medical consultation. Of the 86 non-prescribed 
antibiotics users, 74 reported that they had taken the antibiotics available at home, 3 
claimed that they had obtained antibiotics from their friends, and 9 reported having 
both sources of non-prescribed antibiotics. 
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Participants were required to evaluate their satisfaction level for their most recent 
experience of a GP service. In total, 371 participants who had used a GP service in 
the last 12 months were included in the logistic regression analysis; the results are 
shown in Table 8.2. Approximately 54.5% (202/371) of Chinese migrants evaluated 
their recent experience of GP services as ‘satisfied’ or ‘very satisfied’, 39.9% said the 
experience was ‘not satisfactory’ or ‘not dissatisfactory’, and ~5.7% were ‘dissatisfied’ 
or ‘very dissatisfied’ with their experience. Chinese migrants who reported being 
satisfied with their experience of a GP service were less likely to use antibiotics 
without medical consultation (adjusted odds ratio (OR) 0.44; 95% confidence interval 
(CI) 0.24-0.81). Adequate time with a GP during a consultation was associated with 
a reduced risk of using non-prescribed antibiotics, but the association was not 
statistically significant (OR 0.68; 95% CI 0.36-1.29). 
 
Chinese migrants may have perceived difficulties in using primary health services in 
Australia. Out of 426 participants, 152 claimed at least one barrier to consulting a GP 
in Australia. We surveyed five possible barriers to accessing and using the current 
GP services. Forty-seven participants indicated that the cost of GP services was a 
barrier; 63 felt they could not find a GP that they trusted; 65 said they did not have 
time to visit a GP; 25 said they had difficulty communicating with the GP; and 14 had 
difficulty in accessing transport to visit a GP. The adjusted OR of non-prescribed 
antibiotic use for no perceived barriers to using GP services was 0.40 (95% CI 0.18-
0.89) among the antibiotic users (Table 8.3).  
 
Discussion 
We found 20.2% of Chinese migrants had used antibiotics without a prescription in 
Australia. Among the participants who had used antibiotics in the last 12 months, half 
(50.6%) of them had used non-prescribed antibiotics. We also identified that 
participants who reported a positive experience of a GP service were less likely to 
use non-prescribed antibiotics. Participants claiming no barriers to consulting a GP 
when required were positively related to a decreased risk of non-prescribed antibiotic 
use. 
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We could not find comparable data of non-prescribed antibiotic use for all diseases 
among the general Australian population. However, in Australia, the annual 
telephone survey that employed a national random sample from 1999 to 2004 found 
the self-reported use of antibiotics to treat cold/flu symptoms ranged from 7.4% to 
10.8% (6). It has been reported in our previous work that almost a quarter of Chinese 
migrants had self-medicated with antibiotics to treat symptoms of upper respiratory 
tract infections (190). In New Zealand, a survey among immigrant ethnic groups 
reported that only 52.3% of antibiotic uses for Korean participants and 70.2% for 
Egyptian participants were prescribed by doctors (7). The majority of  participants in 
this study were born in mainland China, where a 2004 survey  reported that almost 
half the participants who used antibiotics did not consult a physician (73). Our 
findings showed that half of the antibiotic users among Chinese migrants used 
antibiotics without a prescription. In particular, some Chinese migrants may share 
their antibiotics with family members and friends without medical consultation. The 
Chinese migrant population in Australia is growing (17). Their relatively high levels of 
antibiotic stocks at home alongside the practice of importing antibiotics from outside 
Australia (165, 186) means that use of antibiotics without a medical consultation 
could have significant public health implications for the growing antibiotic resistance 
in the general Australian population. Therefore, this issue should not be ignored.  
 
Cultural barriers among migrants and ethnic minorities may lead to varied 
understanding of available health services and medicine use (177). Qualitative 
studies identified several possible barriers to accessing and using health services in 
the host country among migrants from developing countries including but not limited 
to cost, communication, language, and social-economic status (191). We found that 
the experiences of and perceived barriers to using health care services, primarily GP 
services, were associated with non-prescribed antibiotic use in this group. The 
findings showed that positive experience of health care service utilisation may 
discourage non-prescribed antibiotic use in Australian Chinese migrants. However, 
we found that near half of (45.5%) the participants evaluated their recent experience 
of GP services as ‘average’, ‘dissatisfied’ or ‘very dissatisfied’. This proportion was 
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much higher than that reported by residents of the Australian Capital Territory 
(17.5%) (192). The gap in satisfaction level with GP services between Chinese 
migrants and general Australian residents should be investigated in order to reduce 
the inequality of access and use of our health services in Australia. 
 
Further, we found participants who claimed no barriers to consulting a GP were less 
likely to self-medicate with antibiotics compared with those who claimed at least one 
barrier. Several participants claimed ‘high cost’ and ‘time-consuming’ as perceived 
barriers to consulting a GP in Australia. Only 5.9% of participants reported a difficulty 
in communication with their GPs. Of the participants, 44.8% chose to see a doctor 
who could speak their own language. Less than 10% of the participants indicated 
that they chose to have an interpreter or a family member as an interpreter during a 
GP consultation. Regardless of the language spoken by the GP, 14.8% (63/426) of 
the Chinese migrants claimed that they could not find a trustworthy doctor. 
Unfortunately, the small sample size means that we were unable to estimate which 
potential barrier would be statistically associated with the use of non-prescribed 
antibiotics.  
 
This exploratory study provides a tentative explanation for non-prescribed antibiotic 
use among Chinese migrants that might be related to their negative experience of 
and perceived barriers to the use the primary healthcare services in Australia. 
Inadequate access and use of health services would not only have impact on 
decisions to use non-prescribed antibiotics, but could also be related to worse health 
outcomes. The existing barriers to accessing and using healthcare services among 
Chinese migrants should be addressed to improve their health outcomes. 
 
There may be several limitations of this study. First, this study employed a web-
based survey and a convenience sampling strategy. As a result, older Chinese 
migrants who do not use computers were likely to be excluded. The prevalence of 
non-prescribed antibiotic use may be underestimated, as older people generally 
need more medicines and are less anxious about the possible side effects (193). 
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Moreover, older Chinese migrants may experience greater difficulties in accessing 
and using healthcare services (194). Second, our sample could be biased as the 
majority of participants were from mainland China. The result may not be 
generalisable to the whole Australian Chinese migrant population. However, we 
found the proportion of participants using non-prescribed antibiotics was not 
significantly disparate within the two groups born in and outside mainland China. 
Third, we specifically assessed only five potential barriers to GP consultations. There 
may be other barriers or difficulties that could be important risk factors of using 
antibiotics without medical consultations in this population. Finally, there may be 
information bias as this is a questionnaire-based study (195) in which results are 
based solely on the responses of the survey participants. The questionnaire was 
tested and validated in a small pilot survey to minimise any ambiguity and cultural 
barriers. We avoided using open ended questions to reduce the chance of no 
answers or incomplete answers.  
 
In conclusion, we found one in every five Chinese migrants in Australia reported 
having used antibiotics without medical consultations. In particular, half of the 
antibiotic users claimed to have used non-prescribed antibiotics. This practice is of 
concern and was related to the self-reported satisfaction level with GP services as 
well as the perceived barriers to consulting GPs. The practice of using antibiotics 
without medical consultation in the community should not be ignored. Apart from 
health education programs to ensure safe antibiotic use, further assistance in helping 
migrants understand and access Australian primary health services would be 
beneficial to reduce non-prescribed antibiotic use among Australian Chinese 
migrants.  
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Table 8.1 Demographic and social economic characteristics of those who used and did not use non-
prescribed antibiotics 
Variables  
Used non-
prescribed 
antibiotics 
Did not use 
non-prescribed 
antibiotics 
P value 
No. subjects 86 (20.2) 340 (79.8)  
Age (years)   0.04 
 <30 38 (45.3) 104 (31.0)  
 30-39 29 (34.5) 161 (48.1)  
 ≥40 17 (20.2) 70 (20.9)  
Gender    
 Female 44 (51.2) 192 (56.5) 0.38 
Place of birth a   0.87 
 Mainland China 80 (93.0) 317 (93.5)  
Residing state   0.56 
 New South Wales 19 (22.6) 70 (21.0)  
 Queensland 41 (48.8) 150 (45.1)  
 South Australia 5 (5.9) 11 (3.3)  
 Victoria 15 (17.9) 80 (24.0)  
 Western Australia 4 (4.8) 22 (6.6)  
Education    
 
Undergraduate or higher 
degree 
71 (83.5) 294 (86.7) 0.45 
Household annual Income, AUD    
 ≥50 000 42 (53.9) 222 (70.5) 0.01 
Occupation b    
 Professional occupation 35 (40.7) 158 (46.6) 0.33 
Marriage status    
 Married (including de facto) 59 (68.6) 259 (76.4) 0.14 
Parent    
 Have at least one child 31 (38.3) 162 (51.3) 0.04 
Length of residing in Australia, years    
 ≥5 49 (57.0) 208 (61.2) 0.48 
Self-reported English proficiency   0.09 
 Above average 40 (47.1) 173 (50.9)  
 Average 33 (38.8) 144 (42.3)  
 Poor 12 (14.1) 23 (6.8) 
 
Being entitled to Medicare 70 (81.4) 307 (90.6) 0.02 
Having a Family doctor 37 (44.1) 176 (52.7) 0.16 
Doctor speaks Chinese 39 (45.4) 150 (44.6) 0.91 
a Other participants were born in Taiwan, Hong Kong, Macau and Malaysia.  
b Non-professional occupation includes skilled labour, manual labour, administrative, 
self-employed, home duties, unemployed, pensioner and students. 
                                            
1
 Data are given as the number of subjects in each group, with percentages in parentheses, or as 
odds ratios (OR) with 95% confidence intervals (CI) 
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Table 8.2 The associations between Chinese migrants’ perception regarding use of and access to GP 
services and non-prescribed antibiotic use  
 
Variables  
Used non-
prescribed 
antibiotics, n (%) 
Did not use  
non-prescribed 
antibiotics, n 
(%) 
Crude OR 
(95% CI) 
Adjusted b OR 
(95% CI) 
Satisfied with a GP a 29 (40.28) 173 (57.9) 0.49 (0.29-0.83) 0.44 (0.24-0.81) 
Have enough time 
with a GP a 
52 (65.8) 238 (74.8) 0.62 (0.36-1.08) 0.68 (0.36-1.29) 
No perceived 
difficulty to consult a 
GP  
47 (54.7) 227 (66.8) 0.59 (0.37-0.97) 0.60 (0.34-1.04) 
a Only 371 participants who had used a GP service were included 
b Adjusted for age, gender, household annual income, parental status, oral English 
proficiency, entitlement to Medicare Benefits Scheme, have a family doctor, doctor 
speaks Chinese 
 
 
                                            
2
 Data are given as the number of subjects in each group, with percentages in parentheses, or as 
odds ratios (OR) with 95% confidence intervals (CI) 
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Table 8.3 Associations between Chinese migrants’ perceptions regarding use of and access to GP 
services and non-prescribed antibiotic use among antibiotic users 
 
Variables  
Used non-
prescribed 
antibiotics, n (%) 
Did not use  
non-prescribed 
antibiotics, n (%) 
Crude OR 
(95% CI) 
Adjusted b OR 
(95% CI) 
Satisfied with a 
GP a 
29 (40.3) 53 (65.4) 0.36 (0.18-0.69) 0.29 (0.13-0.65) 
Have enough 
time with a GP a 
47 (65.3) 61 (76.3) 0.59 (0.29-1.19) 0.74 (0.32-1.70) 
No perceived 
difficulty to 
consult a GP  
47 (54.7) 54 (64.3) 0.67 (0.36-1.24) 0.40 (0.18-0.89) 
a Only 153 antibiotic users who had used a GP service were included 
b Adjusted for age, gender, household annual income, parental status, oral English 
proficiency, entitlement to Medicare Scheme, have a family doctor, doctor speaks 
Chinese 
 
  
                                            
3
 Data are given as the number of subjects in each group, with percentages in parentheses, or as 
odds ratios (OR) with 95% confidence intervals (CI) 
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Chapter 9: Overall discussion  
 
This thesis enriches research evidence regarding the practice of inappropriate 
antibiotic use and associated factors among Chinese migrants in Australia. It outlines 
a novel approach to recruiting Chinese migrants living in different states of Australia 
within a minimum budget and timeframe. The research findings are important for 
understanding the health behaviours regarding antibiotic use in the Australian 
Chinese migrant community. This chapter provides a synthesis of the findings from 
several sub-studies presented in this thesis. It overviews the strength and limitations 
of the study design and subsequently discusses the clinical and public health 
implications of the overall findings. 
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9.1 Summary of the findings  
In summary, this project identified the misperceptions, the inappropriate practices of 
antibiotic use and the associated risk behaviours in Chinese migrants. The majority 
of the participants could correctly identify the antibiotic from other popular drugs and 
self-reported to have some knowledge about antibiotic side effects and antibiotic 
resistance. A considerable number of Chinese migrants agreed that antibiotics 
should be stopped when symptoms improve and leftover antibiotics could be used 
for similar symptoms.  
A large number of the survey participants considered that antibiotics should be 
available for purchase freely in Australia. Among the parents who completed the 
survey, 14% believed that antibiotics could be given to their children without medical 
consultation. Furthermore, nearly a quarter of participants admitted having used 
antibiotics without medical consultations for their URTIs. Even worse, among those 
who used antibiotics in the last 12 months, over half used antibiotics without 
consulting a doctor.  
Although antibiotics are legally unavailable for purchase over-the-counter in Australia, 
almost half of the Chinese migrants had antibiotics available at home.  One third of 
the participants claimed that they have brought antibiotics from outside Australia. A 
small number of participants admitted that they felt comfortable with sharing 
antibiotics among family members and friends.   
Moreover, we were able to identify the predicting factors of inappropriate practices of 
antibiotic use using multivariate logistic regression models. Participants who had the 
perception that antibiotics could be helpful for fever, cough and sore throat were 
more likely to self-medicate with antibiotics for URTIs. It was common practice in this 
population to store antibiotics at home, which significantly enabled the high risk of 
using antibiotics without medical consultation. The practice of bringing antibiotics 
from outside Australia was positively associated with an increased risk of self-
medication with antibiotics. The level of satisfaction of a general practitioner’s service 
was positively related to the use of antibiotics without medical prescriptions. 
Furthermore, this thesis provides a glimpse of the health-related risk behaviours as 
well as the overall psychological status and the associated factors (Appendix 5 & 6). 
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In particular, 6.3% of this community-dwelling sample of Chinese migrants 
demonstrated a high level of psychological distress. Participants who were young, 
single, currently studying or short stay residents were more likely to report a 
moderate to high level of psychological distress. Also, those who did not report 
‘satisfied’ with primary health services had a higher risk of psychological distress.  
9.2 Public health and clinical implications  
Research programs that recognise the health needs in the growing number of 
migrants, which account for a quarter of the Australian population, is very limited. 
The findings presented in this thesis provide unique information for policy makers to 
form better drug regulations and to effectively allocate resources for health 
promotional programs. This thesis provides solid research evidence for developing 
policies and guidelines of antibiotic stewardship in Australia. 
Continuous educational campaign programs in antibiotic utilisation have been in 
place since 2000 in Australia led by the Australia’s National Prescribing Service Ltd 
(NPS) and have been evaluated as effective in reducing the consumption of 
antibiotics as well as improving consumers’ awareness, beliefs, attitudes and 
behaviour to the appropriate use of antibiotics for URTIs (6). However, ethnic 
minorities, especially those from countries with a CALD background, were likely to 
be excluded in these campaigns.  
A recent WHO report found that the majority of survey participants from twelve high- 
and low-income countries believe that viruses such as colds and flu should be 
treated with antibiotics (136). Results showed that increased public education about 
antibiotic resistance is critical in all twelve of the surveyed countries.  
This thesis provides important support to other epidemiological research to 
determine the social economic causes of the inappropriate practice of antibiotic use 
in Chinese migrants and possibly other ethnic minorities. The findings could be used 
by health promotional organisations, pharmacy supervisory administrations to 
implement, monitor and evaluate intervention programs to reduce antibiotic abuse 
and self-medication behaviours in the community. Recurrent educational programs 
targeting migrants should be in place as the number of new migrants keeps 
increasing. Further research projects in the migrant population are imperative for 
efficient public health planning as well better social and health equalities.  
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The results of this thesis provide valuable evidence that challenges health 
professionals to improve the awareness of the misuse of antibiotics in the Australian 
Chinese migrant community. In the clinical situation, a full understanding of migrant 
patients’ previous medicine use may impact decisions regarding treatment and 
interventions for infection control. In the community setting, GPs’ awareness of the 
cultural values and perceptions regarding antibiotic use will be crucial when offering 
educational messages to patients, and will also be helpful for culturally sensitive 
communication with ethnic patients.   
This project has identified and explored gaps in consumers’ experience with and 
perceived barriers to primary health services among Australian Chinese migrants. 
Our findings indicate that Chinese migrants may choose to self-medicate with 
antibiotics if not satisfied with GP services. In order to diminish such gaps, 
interventions should be implemented to improve the cultural responsiveness of 
primary health services in Australia. In addition to the extended effort of raising the 
awareness of antibiotic resistance and promoting the rational use of antibiotics in the 
community, some strategies are needed to improve the use and access of the 
available primary health services.  
Underutilisation of health care services due to lack of health care access or lack of 
entitlement of Medicare benefits may be part of the many reasons for the 
inappropriate use of antibiotics among Chinese migrants. The status of entitlement to 
Medicare is significantly related to the antibiotic self-medication behaviour, so is the 
annual house income. Migrants who are not covered by Medicare may have financial 
difficulties for using the medical services. It is important to understand and identify 
the possible barriers for healthcare services use  that exist in the migrant population, 
which may have big impact on their general health conditions.  
9.3 Strengths of the study 
This study adopts a novel method of recruiting Chinese migrants using social 
network sites in Australia. It is the first study to successfully recruit and survey a 
large number of Chinese participants from New South Wales, Queensland, Victoria, 
Western Australia and South Australia using a web-based approach. The recruiting 
process was necessary to demonstrate to achieve a rapid response rate using a 
cost-effective strategy. Data were directly entered by the participants using online 
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survey software, which minimized data entry time and errors. The methodology of 
using the Internet to recruit was discussed in Chapter 4. This study adds to current 
knowledge on how to engage ethnic minorities in Australia in health research using 
the Internet and social networking sites.  
Secondly, this study uses a bilingual questionnaire, so that participants were able to 
choose either the Chinese or English version depending on their proficiency in the 
language. Wang & Wong argued that ethnic minorities who are disadvantaged in 
English language ability are less likely to be included in population-based surveys 
(141). They consider that it is important to develop survey questionnaires in both 
English and the native languages to diminish potential sampling bias. In this study, 
the self-administered questionnaire was converted into Chinese (Simplified and 
Traditional), which helped eliminate any potential language barriers. Furthermore, 
cultural appropriateness was considered throughout the study design and 
implementation. The majority of the participants chose to answer the questionnaire in 
Simplified Chinese. However, there was no significant differences in the prevalence 
of self-medication with antibiotics between those who answered the questionnaire in 
English or Chinese.  
Last but not least, to our best knowledge, this is the first survey in Australia 
investigating the knowledge, attitudes and practices regarding use of antibiotics in 
Chinese migrants. This thesis has extended existing knowledge to include original 
research about antibiotic use in the Chinese migrant community. The data collected 
through the online health survey also provide insightful information about the health- 
related issues and needs in this ethnic minority population. The findings may shed 
light on future research and initiatives to reduce health inequalities in Australia.  
9.4 Limitations of the study 
We acknowledge that there are a number of limitations of this project. First of all, the 
cross-sectional design indicates that the associations between risk factors and 
outcome cannot be interpreted as causal. For example, in Chapter 6, we found 
significant associations between the practice of storing antibiotics at home and 
previous antibiotic consumption. Based on available data, we could not determine 
which behaviour is the cause. A longitudinal follow-up study may be able to provide 
direct evidence of causation in order to suggest effective interventions. 
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Second, the representativeness of the sample is compromised because it was 
conveniently rather than randomly selected. More old Chinese migrants were likely 
to be under-represented during recruitment as they were less frequent users of 
computers and the Internet. Also, over 90% of the participants were from mainland 
China, thus the sample may be overly represented by Chinese migrants born in 
China excludes SARs and Taiwan. Therefore, the findings may not be generalizable 
to the entire Australian Chinese migrant community. However, participants were 
residing in five different states of Australia when they completed the survey and the 
proportion of female and male participants was 55:45. The findings were valuable to 
the Chinese migrant community in identifying health-related needs and issues, which 
are generally under-researched.  
Third, information bias is possible, as data were collected solely based on the 
responses or recall by the participants. The self-designed questionnaire was tested 
and validated with a small number of participants, which may not be sufficient to 
verify the validity. 
Fourth, the reported odds ratios of behaviour in each chapter were adjusted for 
several factors associated with exposures and inappropriate antibiotic use, 
confounding by other unmeasured factors may be present. The odds ratios may alter 
if those factors were related to both exposure and outcome variables.  
Last but not least, previous literature suggests that the antibiotic use may be different 
in countries with various religions because attitudes to disease and treatment are 
closely related to religious background (196).  However, in this thesis, I focused on 
how the attitudes and perceptions may be related to the antibiotic use behaviour in 
Australian Chinese migrant population. The impact of religious factors was not 
investigated. The limitations of the study were recognised and discussed in details in 
Chapter 4-8. 
9.5 Recommendations for future research 
The studies in this thesis have focused on the prevalence, demographic and social 
correlates of inappropriate antibiotic use among Australian Chinese migrants. With 
the fast growing number of migrants from China and other Asian countries, a better 
understanding of the health status and needs of migrants and ethnic minorities is 
important in Australia. However, there has been limited research in this area to date.  
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This thesis has explored Chinese migrants’ attitudes and perceptions regarding 
antibiotic utilisation, health services utilisation and psychological wellbeing. However, 
we acknowledge that the design limitation that this study was not able to obtain a 
nationally representative sample of Australian Chinese. The health concerns and 
needs in older (over 60 years) Chinese migrants may differ from those in younger 
migrants which may also be the case with related risk factors. Research evidence 
shows that self-medication with antibiotics was less prevalent among people aged 60 
years or older compared with those aged 20 to 39 years (68). Moreover, we were 
unable to get sufficient data to investigate enabling factors for the use of non-
prescribed antibiotics in children, which might be of concern if their parents are at 
high risk of irrational antibiotic use (65).  In our study, around 14% of parents 
indicated that they would give antibiotics to their children for URTIs without seeking 
medical advice in Australia. Therefore, future studies are needed to understand the 
knowledge, attitudes and practices of medicine use by both children and older 
Chinese migrants in Australia. 
This research has found that use of primary health services was associated with the 
inappropriate behaviour of self-medication, which may result in not only the 
spreading of antibiotic resistance in the community but also prolonged illness and the 
burden to the health system. In Australia, more than a quarter of the total population 
has a CALD background. Among those, the familiarity of current health services is 
not optimistic (197). CALD communities, even long-standing people,  were 
experiencing difficulties accessing appropriate health care (197). Therefore, future 
studies in promoting the health service access and use in various ethnic minority 
groups should be encouraged. 
In addition, this online health survey has provided valuable information that pinpoints 
specific concerns and needs among the ethnic Chinese in Australia, such as their 
perceptions of GPs’ services, barriers or difficulties regarding the use of GPs’ 
services, their psychological wellbeing, and their use of traditional Chinese 
medicines. Previous studies demonstrated that perceived discriminations or stress 
may lead to poorer mental health and poorer general health among ethnic minorities 
(198, 199). In a cross-sectional study involving adolescents with an immigrant 
background (first- or second generation immigrants),  researchers found that mental 
health problems and negative life events were associated with acute infections (200). 
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The relationship between status of mental wellbeing, use of traditional therapies 
among Chinese migrants and self-medication behaviour warrant further investigation. 
Future research elaborating the health needs and concerns among ethnic minorities 
would be helpful to develop culturally responsive health policies and strategies in 
order to diminish the health inequalities. 
Finally, we have successfully obtained large number of Chinese migrants to 
participate in our online health survey through Chinese social network sites. With the 
rapid development of Internet technology, more opportunities may exist to carry out 
intervention programs online or using mobile technology (131). However, the 
adaption of such methodologies in health research in ethnic minorities is rare. 
Recruiting and retaining ethnic minorities could be challenging. More culturally 
appropriate approaches should be explored to help increase the research capability 
to ultimately improve the health outcomes of this special population group.  
9.6 Conclusions 
There have been international concerns about links between the irrational use of 
antibiotics and antibiotic resistance. This project has explored several key 
interrelated factors which may contribute to self-medication with antibiotics within the 
Chinese community in Australia.  
Our findings have shown misperceptions and irrational uses of antibiotics are 
prevalent in Australian Chinese migrants. Chinese migrants who have antibiotics 
stored at home are more likely to use antibiotics without medical consultation. 
Bringing antibiotics from outside Australia increases the risk of self-medication. 
Educational messages about the correct storage of antibiotics and the disposal of 
leftover drugs with caution should be consistently conveyed to migrant population 
groups especially newly arrived migrants.   
We found the experience and perceptions of primary health services may impact the 
decision to use antibiotics without medical consultation among Australian Chinese 
migrants. This information should be taken into consideration when designing and 
implementing any interventions to reduce irrational antibiotic utilisation.  
Overall, the findings add information about the current knowledge, attitudes and 
practices of antibiotics in the Australian Chinese migrant community. The 
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inappropriate use of antibiotics in this population needs to be addressed. At the 
same time, it is imperative that health professionals are aware of persistent 
misperceptions and misuse of antibiotics in the community.  
 
 
115 
 
References:  
 
1. Holmes NE, Howden BP. The rise of antimicrobial resistance a clear and present danger. 
Expert Review Anti Infective Therapy. 2011;9(6):645-8. 
2. Chan M. World Health Day 2011- Combat drug resistance: no action today no cure 
tommorrow 2011 [cited 2013 2 Aug]. Available from: 
http://www.who.int/mediacentre/news/statements/2011/whd_20110407/en/. 
3. WHO. Fact sheet on antimicrobial reesistance 2010 [cited 2013 22 Jun]. Available from: 
http://www.who.int/mediacentre/factsheets/fs194/en/print.html. 
4. Cars O, Nordberg P. Antibiotic resistance-The faceless threat. International Journal Risk 
Safety Medicine. 2005(17):103-10. 
5. JETACAR. Communique National Summit on Antibiotic Resistance : Commitment and 
Communication 2001 [cited 2013 15 August]. Available from: 
http://www.health.gov.au/internet/main/publishing.nsf/Content/DDC24B2F450FAA11CA257BF0001
DAB8B/$File/cijigcom.pdf. 
6. Wutzke SE, Artist MA, Kehoe LA, Fletcher M, Mackson JM, Weekes LM. Evaluation of a 
national programme to reduce inappropriate use of antibiotics for upper respiratory tract infections: 
effects on consumer awareness, beliefs, attitudes and behaviour in Australia. Health Promot Int. 
2007;22(1):53-64. 
7. Norris P, Ng L, Kershaw V, Hanna F, Wong A, Talekar M, et al. Knowledge and Reported Use 
of Antibiotics Amongst Immigrant Ethnic Groups in New Zealand. J Immigrant Minority Health. 
2010;12(1):107-12. 
8. Grigoryan L, Burgerhof JG, Degener JE, Deschepper R, Lundborg CS, Monnet DL, et al. 
Determinants of self-medication with antibiotics in Europe: the impact of beliefs, country wealth and 
the healthcare system. J Antimicrob Chemother. 2008;61(5):1172-9. 
9. Banerjee I, Bhadury T. Self-medication practice among undergraduate medical students in a 
tertiary care medical college, West Bengal. Journal of Postgraduate Medicine. 2012;58(2):127-31. 
10. Emeka PM, Al-Omar M, Khan TM. Public attitude and justification to purchase antibiotics in 
the Eastern region Al Ahsa of Saudi Arabia. SAUDI PHARMACEUTICAL JOURNAL. 2014;22(6):550-4. 
11. Lundborg CS, Tamhankar AJ. Understanding and changing human behaviourantibiotic 
mainstreaming as an approach to facilitate modification of provider and consumer behaviour. 
Upsala Journal of Medical Sciences. 2014;119(2):125-33. 
12. Chang SH, Cataldo JK. A systematic review of global cultural variations in knowledge, 
attitudes and health responses to tuberculosis stigma. The international journal of tuberculosis and 
lung disease : the official journal of the International Union against Tuberculosis and Lung Disease. 
2014;18(2):168-73, i-iv. 
13. Touboul-Lundgren P, Jensen S, Drai J, Lindbaek M. Identification of cultural determinants of 
antibiotic use cited in primary care in Europe: a mixed research synthesis study of integrated design 
"Culture is all around us". BMC Public Health. 2015;15. 
14. Deschepper R, Grigoryan L, Lundborg CS, Hofstede G, Cohen J, Kelen GV, et al. Are cultural 
dimensions relevant for explaining cross-national differences in antibiotic use in Europe? BMC 
Health Serv Res. 2008;8:123. 
15. Corbett KK, Gonzales R, Leeman-Castillo BA, Flores E, Maselli J, Kafadar K. Appropriate 
antibiotic use: variation in knowledge and awareness by Hispanic ethnicity and language. Preventive 
Medicine. 2005;40(2):162-9. 
16. Department of hedalth and human services National Institutes of Health. Theory at a Glance- 
A Guide For Health Promotion Practice (Second Edition) U.S. 2005 [cited 2016 30 Aug]. Available 
from: http://sbccimplementationkits.org/demandrmnch/ikitresources/theory-at-a-glance-a-guide-
for-health-promotion-practice-second-edition/. 
 
 
116 
 
17. ABS. Reflecting a Nation: Stories from the 2011 Census Australian Bureau of Statistics2013 
[cited 2014 2 Dec]. Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/2071.0main+features902012-2013. 
18. Chan YF, Quine S. Utilisation of Australian health care services by ethnic Chinese. Australian 
health review : a publication of the Australian Hospital Association. 1997;20(1):64-77. 
19. Bishop FL, Lim CY, Leydon GM, Lewith GT. Overseas Chinese students in the UK: patterns and 
correlates of their use of Western and traditional Chinese medicine. Complementary therapies in 
clinical practice. 2009;15(1):8-13. 
20. Kwok C, Sullivan G. Health seeking behaviours among Chinese-Australian women: 
implications for health promotion programmes. Health (London, England : 1997). 2007;11(3):401-15. 
21. Pasupuleti SSR, Jatrana S, Richardson K. Effect of nativity and duration of residence on 
chronic health conditions among Asian immigrants in Australia: a longitudinal investigation. 
2016;48(3):322-41. 
22. Lancet T. Urgently needed: new antibiotics. The Lancet. 2009;374(9705):1868-. 
23. CDC. Antibiotic/Antimicrobial Resistance 2015 [cited 2015 8 Sep]. Available from: 
http://www.cdc.gov/drugresistance/about.html. 
24. Albrich WC, Monnet DL, Harbarth S. Antibiotic Selection Pressure and Resistance in 
Streptococcus pneumoniae and Streptococcus pyogenes. Emerging Infectious Diseases. 
2004;10(3):514-7. 
25. Aldrin M, Raastad R, Tvete IF, Berild D, Frigessi A, Leegaard T, et al. Antibiotic resistance in 
hospitals: a ward‐specific random effect model in a low antibiotic consumption environment. 
Statistics in medicine. 2013;32(8):1407-18. 
26. Kuehn BM. CDC: hospital antibiotic use promotes resistance. JAMA, The Journal of the 
American Medical Association. 2014;311(15):1485. 
27. Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD. Effect of antibiotic prescribing in 
primary care on antimicrobial resistance in individual patients: systematic review and meta-analysis. 
BMJ (Clinical research ed). 2010;340(7756):c2096-c. 
28. Johnson AP. Surveillance of antibiotic resistance. Philosophical transactions of the Royal 
Society of LondonSeries B, Biological sciences. 2015;370(1670):20140080-. 
29. WHO. Antimicrobial Resistance: Global Report on Surveillance 2014. Available from: 
http://www.who.int/drugresistance/documents/surveillancereport/en/. 
30. Zhang R, Eggleston K, Rotimi V, Zeckhauser RJ. Antibiotic resistance as a global threat: 
Evidence from China, Kuwait and the United States. Globalization and Health. 2006;2(1):6-. 
31. Vlieghe E, Bal AM, Gould IM. Surveillance of Antibiotic Resistance in Developing Countries: 
Needs, Constraints and Realities. 2010:463-75. 
32. World Health Organization. WHO global strategy for containment of antimicrobial resistance. 
Geneva: Switzerland: World Health Organization; 2001. 
33. Parliament of Australia. Progress in the implementation of the recommendations of the 
1999 Joint Expert Technical Advisory Committee on Antibiotic Resistance. 2013. 
34. Australian Government. Responding to the threat of antimicrobial resistance: Australia's first 
national antimicrobial resistance strategy 2015-2019. In: Department of Health, Department of 
Agriculture, editors.: Commonwealth of Australia 2015; 2015. 
35. Spurling GK, Del Mar CB, Dooley L, Foxlee R, Farley R. Delayed antibiotics for respiratory 
infections. Cochrane Database Syst Rev. 2013;4:Cd004417. 
36. Chang SC, Shiu MN, Chen TJ. Antibiotic usage in primary care units in Taiwan after the 
institution of national health insurance. Diagnostic microbiology and infectious disease. 
2001;40(3):137-43. 
37. Yang YH, Fu SG, Peng H, Shen AD, Yue SJ, Go YF, et al. Abuse of antibiotics in China and its 
potential interference in determining the etiology of pediatric bacterial diseases. Pediatr Infect Dis J. 
1993;12(12):986-8. 
 
 
117 
 
38. Chan GC, Tang SF. Parental knowledge, attitudes and antibiotic use for acute upper 
respiratory tract infection in children attending a primary healthcare clinic in Malaysia. Singapore 
Medical Jornal. 2006;47(4):266-70. 
39. Kim SS, Moon S, Kim EJ. Public knowledge and attitudes regarding antibiotic use in South 
Korea. Journal of Korean Academy of Nursing. 2011;41(6):742-9. 
40. Haak H, Radyowijati A. Determinants of Antimicrobial Use: Poorly Understood–Poorly 
Researched. 2010:283-300. 
41. Hogerzeil HV. Promoting rational prescribing: an international perspective. British Journal of 
Clinical Pharmacology. 1995;39(1):1-6. 
42. Mangione-Smith R, Elliott MN, Stivers T, McDonald L, Heritage J, McGlynn EA. Racial/ethnic 
variation in parent expectations for antibiotics: implications for public health campaigns. Pediatrics. 
2004;113(5):e385-94. 
43. Lee SS, Yau B, Huang JQ, You JHS. Determinants of appropriate antibiotic use in the 
community — a survey in Sydney and Hong Kong. British Journal of Infection Control. 2008;9(6):6-9. 
44. Lim KK, Teh CC. A Cross Sectional Study of Public Knowledge and Attitude towards 
Antibiotics in Putrajaya, Malaysia. Southern medical review. 2012;5(2):26-33. 
45. McNulty CA, Boyle P, Nichols T, Clappison P, Davey P. Don't wear me out--the public's 
knowledge of and attitudes to antibiotic use. J Antimicrob Chemother. 2007;59(4):727-38. 
46. Napolitano F, Izzo MT, Di Giuseppe G, Angelillo IF. Public knowledge, attitudes, and 
experience regarding the use of antibiotics in Italy. PLoS ONE. 2013;8(12):e84177. 
47. You JH, Yau B, Choi KC, Chau CT, Huang QR, Lee SS. Public knowledge, attitudes and behavior 
on antibiotic use: a telephone survey in Hong Kong. Infection. 2008;36(2):153-7. 
48. Ghadeer ARYS. A cross-sectional study on knowledge, attitude and behavior related to \ 
antibiotic use and resistance among medical and non-medical university students in Jordan. African 
Journal of Pharmacy and Pharmacology. 2012;6(10):763-70. 
49. Zafar SN, Syed R, Waqar S, Zubairi AJ, Vaqar T, Shaikh M, et al. Self-medication amongst 
university students of Karachi: prevalence, knowledge and attitudes. J Pak Med Assoc. 
2008;58(4):214-7. 
50. Belongia EA, Naimi TS, Gale CM, Besser RE. Antibiotic use and upper respiratory infections: a 
survey of knowledge, attitudes, and experience in Wisconsin and Minnesota. Preventive Medicine. 
2002;34(3):346-52. 
51. Panagakou SG, Spyridis N, Papaevangelou V, Theodoridou KM, Goutziana GP, Theodoridou 
MN, et al. Antibiotic use for upper respiratory tract infections in children: a cross-sectional survey of 
knowledge, attitudes, and practices (KAP) of parents in Greece. BMC pediatrics. 2011;11:60. 
52. Stratchounski LS, Andreeva IV, Ratchina SA, Galkin DV, Petrotchenkova NA, Demin AA, et al. 
The Inventory of Antibiotics in Russian Home Medicine Cabinets. Clinical Infectious Diseases. 
2003;37(4):498-505. 
53. André M, Vernby Å, Berg J, Lundborg CS. A survey of public knowledge and awareness 
related to antibiotic use and resistance in Sweden. Journal of Antimicrobial Chemotherapy. 
2010;65(6):1292-6. 
54. Cals JWL, Boumans D, Lardinois RJM, Gonzales R, Hopstaken RM, Butler CC, et al. Public 
beliefs on antibiotics and respiratory tract infections: an internet-based questionnaire study. British 
Journal of General Practice. 2007;57(545):942-7. 
55. Widayati A, Suryawati S, de Crespigny C, Hiller J. Knowledge and beliefs about antibiotics 
among people in Yogyakarta City Indonesia: a cross sectional population-based survey. Antimicrobial 
Resistance and Infection Control. 2012;1(1):38. 
56. Chen C, Chen YM, Hwang KL, Lin SJ, Yang CC, Tsay RW, et al. Behavior, attitudes and 
knowledge about antibiotic usage among residents of Changhua, Taiwan. J Microbiol Immunol Infect. 
2005;38(1):53-9. 
57. Vanden Eng J, Zansky SM, Hawkins MA, Besser RE, Marcus R, Hadler JL, et al. Consumer 
attitudes and use of antibiotics. Emerging Infectious Diseases. 2003;9(9):1128-35. 
 
 
118 
 
58. Brooks L, Shaw A, Sharp D, Hay AD. Towards a better understanding of patients' perspectives 
of antibiotic resistance and MRSA: a qualitative study. Fam Pract. 2008;25(5):341-8. 
59. Hawkings NJ, Wood F, Butler CC. Public attitudes towards bacterial resistance: a qualitative 
study. Journal of Antimicrobial Chemotherapy. 2007;59(6):1155-60. 
60. Aarestrup F. Sustainable farming: Get pigs off antibiotics. Nature. 2012;486(7404):465-6. 
61. Country of Los Angeles Department of Health Services. Antibiotic Misuse 2003 [cited 2013 
25 Aug]. Available from: 
http://publichealth.lacounty.gov/wwwfiles/ph/hae/ha/lahealth092003_antib.pdf. 
62. Ruiz ME. Risks of self-medication practices. Current drug safety. 2010;5(4):315-23. 
63. WHO. WHO global strategy for containment of antimicrobial resistance. Geneva: Switzerland: 
World Health Organization; 2001. 
64. Al-Azzam SI, Al-Husein BA, Alzoubi F, Masadeh MM, Al-Horani MAS. Self-medication with 
antibiotics in Jordanian population. International Journal of Occupational Medicine and 
Environmental Health. 2007;20(4):373-80. 
65. Togoobaatar G, Ikeda N, Ali M, Sonomjamts M, Dashdemberel S, Mori R, et al. Survey of non-
prescribed use of antibiotics for children in an urban community in Mongolia. Bulletin of the World 
Health Organization. 2010;88(12):930-6. 
66. Skliros E, Stamataki P, Sotiropoulos A, Merkouris P, Papazafiropoulou A, Gikas A, et al. Self-
medication with antibiotics in rural population in Greece: a cross-sectional multicenter study. BMC 
family practice. 2010;11(1):58-. 
67. Morgan DJ, Okeke IN, Laxminarayan R, Perencevich EN, Weisenberg S. Non-prescription 
antimicrobial use worldwide: a systematic review. The Lancet infectious diseases. 2011;11(9):692-
701. 
68. Awad A, Eltayeb I, Matowe L, Thalib L. Self-medication with antibiotics and antimalarials in 
the community of Khartoum State, Sudan. J Pharm Pharm Sci. 2005;8(2):326-31. 
69. Berzanskyte A, Valinteliene R, Haaijer-Ruskamp FM, Gurevicius R, Grigoryan L. Self-
medication with antibiotics in Lithuania International journal of occupational medicine and 
environmental health. 2006;19(4):246-53. 
70. Halfvarsson J, Heijne N, Ljungman P, Ham MN, Holmgren G, Tomson G. Knowing when but 
not how!--mothers' perceptions and use of antibiotics in a rural area of Viet Nam. Trop Doct. 
2000;30(1):6-10. 
71. Abdulah R. Antibiotic Abuse in Developing Countries. Pharmaceut Reg Affairs. 2012(1):e106. 
72. Kunin CM, Liu YC. Excessive use of antibiotics in the community associated with delayed 
admission and masked diagnosis of infectious diseases. J Microbiol Immunol Infect. 2002;35(3):141-6. 
73. Li F, Xiong C, Cai J, Chang L, Wang X, Zen G, et al. Beijing Shi Ju Ming Kang Sheng Su Shi Yong 
Qing Kuang Diao Cha [Investigation of Utilization Situation of Antibiotics among Residents in Beijing]. 
Modern Preventive Medicine. 2008;135(6):1199-201. 
74. Jassim AM. In-home Drug Storage and Self-medication with Antimicrobial Drugs in Basrah, 
Iraq. Oman Med J. 2010;25(2):79-87. 
75. Mainous AG, Cheng AY, Garr RC, Tilley BC, Everett CJ, McKee MD. Nonprescribed 
antimicrobial drugs in Latino community, South Carolina. Emerging Infectious Diseases. 
2005;11(6):883-8. 
76. Horton S, Stewart A. Reasons for self-medication and perceptions of risk among Mexican 
migrant farm workers. J Immigr Minor Health. 2012;14(4):664-72. 
77. Cespedes A, Larson E. Knowledge, attitudes, and practices regarding antibiotic use among 
Latinos in the United States: review and recommendations. American journal of infection control. 
2006;34(8):495-502. 
78. Cheaito L, Azizi S, Saleh N, Salameh P. Assessment of self-medication in population buying 
antibiotics in pharmacies: a pilot study from Beirut and its suburbs. International journal of public 
health. 2014;59(2):319-27. 
 
 
119 
 
79. Ramalhinho I, Cordeiro C, Cavaco A, Cabrita J. Assessing determinants of self-medication 
with antibiotics among Portuguese people in the Algarve Region. International Journal of Clinical 
Pharmacy. 2014;36(5):1039-47. 
80. Awad AI, Eltayeb IB. Self-Medication Practices with Antibiotics and Antimalarials Among 
Sudanese Undergraduate University Students. The Annals of Pharmacotherapy. 2007;41(7):1249-55. 
81. Grigoryan L, Haaijer-Ruskamp FM, Burgerhof JG, Mechtler R, Deschepper R, Tambic-
Andrasevic A, et al. Self-medication with antimicrobial drugs in Europe. Emerging Infectious Diseases. 
2006;12(3):452-9. 
82. Sarahroodi S, Arzi A, Sawalha AF, Ashtarinezhad A. Antibiotics Self-Medication among 
Southern Iranian University Students. International Journal of Pharmacology. 2010;6(1):48-52. 
83. Mitsi G, Jelastopulu E, Basiaris H, Skoutelis A, Gogos C. Patterns of antibiotic use among 
adults and parents in the community: A questionnaire-based survey in a Greek urban population. Int 
J Antimicrob Agents. 2005;25(5):439-43. 
84. Panagakou SG, Papaevangelou V, Chadjipanayis A, Syrogiannopoulos GA, Theodoridou M, 
Hadjichristodoulou CS. Risk factors of antibiotic misuse for upper respiratory tract infections in 
children: results from a cross-sectional knowledge-attitude-practice study in Greece. ISRN pediatrics. 
2012;2012:685302. 
85. Yu M, Zhao G, Stalsby Lundborg C, Zhu Y, Zhao Q, Xu B. Knowledge, attitudes, and practices 
of parents in rural China on the use of antibiotics in children: a cross-sectional study. BMC Infect Dis. 
2014;14:112. 
86. Andrews T, Thompson M, Buckley DI, Heneghan C, Deyo R, Redmond N, et al. Interventions 
to influence consulting and antibiotic use for acute respiratory tract infections in children: a 
systematic review and meta-analysis. PLoS ONE. 2012;7(1):e30334. 
87. Wondimu A, Molla F, Demeke B, Eticha T, Assen A, Abrha S, et al. Household Storage of 
Medicines and Associated Factors in Tigray Region, Northern Ethiopia. PLoS ONE. 
2015;10(8):e0135650. 
88. McNulty CA, Boyle P, Nichols T, Clappison DP, Davey P. Antimicrobial drugs in the home, 
United Kingdom. Emerging Infectious Diseases. 2006;12(10):1523-6. 
89. Grigoryan L, Monnet DL, Haaijer-Ruskamp FM, Bonten MJ, Lundborg S, Verheij TJ. Self-
medication with antibiotics in Europe: a case for action. Current drug safety. 2010;5(4):329-32. 
90. Raz R, Edelstein H, Grigoryan L, Haaijer-Ruskamp FM. Self-medication with antibiotics by a 
population in northern Israel. ISRAEL MEDICAL ASSOCIATION JOURNAL. 2005;7(11):722-5. 
91. Hassali MA, Shafie AA, Al-Qazaz H, Tambyappa J, Palaian S, Hariraj V. Self-medication 
practices among adult population attending community pharmacies in Malaysia: an exploratory 
study. INTERNATIONAL JOURNAL OF CLINICAL PHARMACY. 2011;33(5):794-9. 
92. McKee MD, Mills L, Mainous AG, 3rd. Antibiotic use for the treatment of upper respiratory 
infections in a diverse community. The Journal of family practice. 1999;48(12):993-6. 
93. Wood MJ. Over-the-counter antibiotics. Journal of Antimicrobial Chemotherapy. 
1999;44(2):149-50. 
94. Llor C, Cots JM. The Sale of Antibiotics without Prescription in Pharmacies in Catalonia, Spain. 
Clinical Infectious Diseases. 2009;48(10):1345-9. 
95. Westly E. India moves to tackle antibiotic resistance: drug regulator aims to restrict over-the-
counter sales. Nature. 2012;489(7415):192. 
96. Rathnakar UP, Sharma NK, Garg R, Unnikrishnan B, Gopalakrishna HN. A study on the sale of 
antimicrobial agents without prescriptions in pharmacies in an urban area in south India. Journal of 
Clinical and Diagnostic Research. 2012;6(6):951-4. 
97. Mainous AG, 3rd, Everett CJ, Post RE, Diaz VA, Hueston WJ. Availability of antibiotics for 
purchase without a prescription on the internet. Annals of family medicine. 2009;7(5):431-5. 
98. Xiao Y, Zhang J, Zheng B, Zhao L, Li S, Li L. Changes in chinese policies to promote the rational 
use of antibiotics. PLoS Medicine. 2013;10(11). 
 
 
120 
 
99. Yezli S, Li H. Antibiotic resistance amongst healthcare-associated pathogens in China. Int J 
Antimicrob Agents. 2012;40(5):389-97. 
100. Liu Y, Zhang X. Kang sheng su Lan Yong De Wei Hai Ji Fang Fan [Consequences and 
Prevention of Antibiotics Abuse]. China Foreign Medical Treatment. 2012;1:188-9. 
101. Reynolds L, McKee M. Factors influencing antibiotic prescribing in China: An exploratory 
analysis. Health policy. 2009;90(1):32-6. 
102. McDonald LC, Yu HT, Yin HC, Hsiung AC, Ho M. Use and abuse of surgical antibiotic 
prophylaxis in hospitals in Taiwan. J Formos Med Assoc. 2001;100(1):5-13. 
103. Huttner B, Goossens H, Verheij T, Harbarth S. Characteristics and outcomes of public 
campaigns aimed at improving the use of antibiotics in outpatients in high-income countries. The 
Lancet infectious diseases. 2010;10(1):17-31. 
104. Goossens H, Guillemot D, Ferech M, Schlemmer B, Costers M, van Breda M, et al. National 
campaigns to improve antibiotic use. European Journal of Clinical Pharmacology. 2006;62(5):373-9. 
105. González Ortiz LG, Filippini M. Assessing the impact of national antibiotic campaigns in 
Europe. The European journal of health economics. 2013;14(4):587-99. 
106. Bauraind I, Lopez-Lozano J-M, Beyaert A, Marchal J-L, Seys B, Yane F, et al. Association 
Between Antibiotic Sales and Public Campaigns for Their Appropriate Use. JAMA. 
2004;292(20):2465-70. 
107. Patterson CA, Mackson JM, Weekes LM. Antibiotic prescribing for upper respiratory-tract 
infections in primary care. Communicable diseases intelligence quarterly report. 2003;27 Suppl:S39-
41. 
108. Weekes LM, Mackson JM, Artist MA, Wutzke S. An ongoing national programme to reduce 
antibiotic prescription and use. Microbiology Australia. 2007;28(4). 
109. Dollman WB, LeBlanc VT, Stevens L, O'Connor PJ, Turnidge JD. A community-based 
intervention to reduce antibiotic use for upper respiratory tract infections in regional South Australia. 
The Medical journal of Australia. 2005;182(12):617-20. 
110. Finch RG, Metlay JP, Davey PG, Baker LJ. Educational interventions to improve antibiotic use 
in the community: report from the International Forum on Antibiotic Resistance (IFAR) colloquium, 
2002. The Lancet infectious diseases. 2004;4(1):44-53. 
111. ABS. Migration Australia 2013-2014  [updated 2015; cited 2015 13 Mar]. Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/mf/3412.0/. 
112. DIBP. Community Information Summary: China-born. Canberra: Commonwealth of Astralia; 
2006. 
113. ABS. Australian Social Trends, 2007  [cited 2015 13 Mar]. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/928AF7A0CB6F969FCA25732C0020785
2?opendocument#CHARACTERISTICS%20OF%20MIGRANTS. 
114. DIBP. The People of Australia, Statistics from the 2011 Census. Commonwealth of Australia; 
2014. 
115. Queensland Health Multucultural Services. Community Profiles for Health Care Providers : 
Chinese Australians: Queensland Health; 2011 [cited 2015 10 May]. Available from: 
https://www.health.qld.gov.au/multicultural/health_workers/Chinese2011.pdf. 
116. Anikeeva O, Bi P, Hiller JE, Ryan P, Roder D, Han G-S. Review Paper: The Health Status of 
Migrants in Australia: A Review. Asia-Pacific Journal of Public Health. 2010;22(2):159-93. 
117. Jatrana S, Pasupuleti SSR, Richardson K. Nativity, duration of residence and chronic health 
conditions in Australia: Do trends converge towards the native-born population? Social Science & 
Medicine. 2014;119:53-63. 
118. Zhang YQ, Maclennan R, Berry G. Mortality of Chinese in New South Wales, 1969 - 1978. 
International Journal of Epidemiology. 1984;13(2):188-92. 
119. Blignault I, Ponzio V, Rong Y, Eisenbruch M. A Qualitative Study of Barriers to Mental Health 
Services Utilisation Among Migrants From Mainland China in South-East Sydney. International 
Journal of Social Psychiatry. 2008;54(2):180-90. 
 
 
121 
 
120. Harmsen JA, Bernsen RM, Bruijnzeels MA, Meeuwesen L. Patients' evaluation of quality of 
care in general practice: what are the cultural and linguistic barriers? Patient education and 
counseling. 2008;72(1):155-62. 
121. Chou K-L. Psychological distress in migrants in Australia over 50 years old: A longitudinal 
investigation. Journal of Affective Disorders. 2007;98(1):99-108. 
122. Stolk Y, Minas IH, Klimidis S. Access to mental health services in Victoria: A focus on ethnic 
communities. Melbourne: Victorian Transcultural Psychiatry Unit; 2008. 
123. Jatrana S, Pasupuleti SSR, Richardson K. Investigating the 'healthy immigrant effect' in 
Australia using fixed effects models: findings from a nationally-representative longitudinal survey 
2014 [cited 2016 16 August]. Available from: 
https://www.melbourneinstitute.com/downloads/conferences/HILDA_2013/HILDA_2013_papers/P
asupuleti,%20Samba_final%20paper.pdf. 
124. Keyzer JF, Melnikow J, Kuppermann M, Birch S, Kuenneth C, Nuovo J, et al. Recruitment 
strategies for minority participation: challenges and cost lessons from the POWER interview. 
Ethnicity & disease. 2005;15(3):395-406. 
125. Yancey AK, Ortega AN, Kumanyika SK. Effective recruitment and retention of minority 
research participants. Annual review of public health. 2006;27:1-28. 
126. Mendelson C. Recruiting participants for research from online communities. Computers, 
informatics, nursing : CIN. 2007;25(6):317-23. 
127. Fenner Y, Garland SM, Moore EE, Jayasinghe Y, Fletcher A, Tabrizi SN, et al. Web-based 
recruiting for health research using a social networking site: an exploratory study. Journal of medical 
Internet research. 2012;14(1):e20. 
128. Maher CA, Lewis LK, Ferrar K, Marshall S, De Bourdeaudhuij I, Vandelanotte C. Are Health 
Behavior Change Interventions That Use Online Social Networks Effective? A Systematic Review. 
Journal of medical Internet research. 2014;16(2):e40. 
129. Ramo DE, Hall SM, Prochaska JJ. Reaching young adult smokers through the internet: 
comparison of three recruitment mechanisms. Nicotine & tobacco research : official journal of the 
Society for Research on Nicotine and Tobacco. 2010;12(7):768-75. 
130. Sullivan PS, Khosropour CM, Luisi N, Amsden M, Coggia T, Wingood GM, et al. Bias in online 
recruitment and retention of racial and ethnic minority men who have sex with men. Journal of 
medical Internet research. 2011;13(2):e38. 
131. Lane TS, Armin J. Online Recruitment Methods for Web-Based and Mobile Health Studies: A 
Review of the Literature. Journal of medical Internet research. 2015;17(7):e183. 
132. Koo M, Skinner H. Challenges of internet recruitment: a case study with disappointing results. 
Journal of medical Internet research. 2005;7(1):e6. 
133. Ip EJ, Barnett MJ, Tenerowicz MJ, Perry PJ. The touro 12-step: a systematic guide to 
optimizing survey research with online discussion boards. Journal of medical Internet research. 
2010;12(2):e16. 
134. Sue VM, Ritter LA. Conducting Online Survey. USA, California: Sage Publications, Inc.; 2007. 
135. Hirsch O, Hauschild F, Schmidt MH, Baum E, Christiansen H. Comparison of Web-based and 
paper-based administration of ADHD questionnaires for adults. Journal of medical Internet research. 
2013;15(3):e47-249. 
136. WHO. Antibiotic resistance: multi-country public awareness survey 2015 [cited 2015 20 Nov]. 
Available from: http://www.who.int/drugresistance/documents/baselinesurveynov2015/en/. 
137. Liu YC, Huang WK, Huang TS, Kunin CM. Inappropriate use of antibiotics and the risk for 
delayed admission and masked diagnosis of infectious diseases: a lesson from Taiwan. Arch Intern 
Med. 2001;161(19):2366-70. 
138. Hulley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing clinical research: 
an epidemiologic approach. 3rd ed: Lippincott Williams and Wilkins; 2007. 
 
 
122 
 
139. LimeSurvey Prject Team/ Carsten Schmitz. LimeSurvey: An Open Source Survey Tool/ 
LimeSurvey Project Hamburg, Germany.2012 [cited 2013 30 October]. Available from: URL 
http://www.limesurvey.org. 
140. Centers for Disease Control and Prevention. 2013 Behavioural Risk Factor Surveillance 
System Questionnaire 2012 [cited 2013 20th June]. Available from: 
http://www.cdc.gov/brfss/questionnaires/pdf-ques/2011brfss.pdf. 
141. Wong KC, Wang Z. Importance of native language in a population-based health survey 
among ethnic Chinese in Australia. Aust N Z J Public Health. 2008;32(4):322-4. 
142. Hancock KJ, Mitrou F, Shipley M, Lawrence D, Zubrick SR. A three generation study of the 
mental health relationships between grandparents, parents and children. BMC psychiatry. 
2013;13:299. 
143. Camplin-Welch V. Cross cultural resource for health practitioners: working with culturally 
and linguistically diverse clients. New Zealand: Waitemata District Health Board and Refugees As 
Survivors New Zealand Trust; 2007. Available from: http://www.ecald.com/Resources/Cross-
Cultural-Resources/Toolkits-Manager/type/View/ID/1856. 
144. Nielsen SS, Krasnik A. Poorer self-perceived health among migrants and ethnic minorities 
versus the majority population in Europe: a systematic review. International Journal of Public Health. 
2010;55(5):357-71. 
145. Weber MF, Banks E, Smith DP, O'Connell D, Sitas F. Cancer screening among migrants in an 
Australian cohort; cross-sectional analyses from the 45 and Up Study. BMC Public Health. 2009;9:144. 
146. Weber MF, Banks E, Sitas F. Smoking in migrants in New South Wales, Australia: report on 
data from over 100 000 participants in The 45 and Up Study. Drug Alcohol Rev. 2011;30(6):597-605. 
147. van Gelder MM, Bretveld RW, Roeleveld N. Web-based questionnaires: the future in 
epidemiology? American journal of epidemiology. 2010;172(11):1292-8. 
148. Giarelli E, Bruner DW, Nguyen E, Basham S, Marathe P, Dao D, et al. Research participation 
among Asian American women at risk for cervical cancer: exploratory pilot of barriers and enhancers. 
J Immigr Minor Health. 2011;13(6):1055-68. 
149. Renzaho AM, Polonsky MJ. Examining demographic and socio-economic correlates of 
accurate knowledge about blood donation among African migrants in Australia. Transfusion 
medicine (Oxford, England). 2012;22(5):321-31. 
150. Hill L, Hofstetter CR, Hovell M, Lee J, Irvin V, Zakarian J. Koreans’ Use of Medical Services in 
Seoul, Korea and California. J Immigrant Minority Health. 2006;8(3):273-80. 
151. Li Y, Hofstetter CR, Irving V, Chhay D, Hovell MF. Stress, Illness, and the Social Environment: 
Depressive Symptoms Among First Generation Mandarin Speaking Chinese in Greater Los Angeles. J 
Immigr Minor Health. 2013;16(6):1035-44. 
152. Smith W, Mitchell P, Attebo K, Leeder S. Selection bias from sampling frames: telephone 
directory and electoral roll compared with door-to-door population census: results from the Blue 
Mountains Eye Study. Aust N Z J Public Health. 1997;21(2):127-33. 
153. Im EO, Chee W, Tsai HM, Bender M, Lim HJ. Internet communities for recruitment of cancer 
patients into an Internet survey: a discussion paper. International journal of nursing studies. 
2007;44(7):1261-9. 
154. Alshaikh F, Ramzan F, Majeed A, Rawaf S. Social Network Sites as a Mode to Collect Health 
Data: A Systematic Review. Journal of medical Internet research. 2014;16(7):e171. 
155. Capurro D, Cole K, Echavarría MI, Joe J, Neogi T, Turner AM. The Use of Social Networking 
Sites for Public Health Practice and Research: A Systematic Review. Journal of medical Internet 
research. 2014;16(3):e79. 
156. ABS. Australia's population by country of birth 2013 [cited 2014 14 Oct]. Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/3412.0Chapter12011-12%20and%202012-13. 
157. StataCorp. Stata Statisical Software: Release 13. College Station, Texas: StataCorp LP; 2013. 
 
 
123 
 
158. Ellish NJ, Scott D, Royak-Schaler R, Higginbotham EJ. Community-based strategies for 
recruiting older, African Americans into a behavioral intervention study. Journal of the National 
Medical Association. 2009;101(11):1104-11. 
159. Zhang Y. Using the Internet for survey research: A case study. Journal of the American 
Society for Information Science. 2000;51(1):57-68. 
160. Chen W, Choi ASK. Internet and social support among Chinese migrants in Singapore. New 
Media & Society. 2011;13(7):1067-84. 
161. Harrigan P. Australia: Rational prescribing in general practice. The Lancet. 
1991;338(8780):1448-9. 
162. Zwar N, Wolk J, Gordon J, Sanson-Fisher R, Kehoe L. Influencing antibiotic prescribing in 
general practice: a trial of prescriber feedback and management guidelines. Fam Pract. 
1999;16(5):495-500. 
163. Steinke DT, Bain DJ, MacDonald TM, Davey PG. Practice factors that influence antibiotic 
prescribing in general practice in Tayside. J Antimicrob Chemother. 2000;46(3):509-12. 
164. Radyowijati A, Haak H. Improving antibiotic use in low-income countries: an overview of 
evidence on determinants. Soc Sci Med. 2003;57:733 - 44. 
165. Hu J, Wang Z. In-home antibiotic storage among Australian Chinese migrants. International 
Journal of Infectious Disease. 2014;26:103-6. 
166. Wong WC, Lee A, Lam AT, Li KT, Leung CY, Leung PC, et al. Effectiveness of a Chinese herbal 
medicine preparation in the treatment of cough in uncomplicated upper respiratory tract infection: a 
randomised double-blinded placebo-control trial. Cough (London, England). 2006;2:5. 
167. Huang Y, Wu T, Zeng L, Li S. Chinese medicinal herbs for sore throat. Cochrane Database Syst 
Rev. 2012;3:Cd004877. 
168. Jiang L, Deng L, Wu T. Chinese medicinal herbs for influenza. Cochrane Database Syst Rev. 
2013;3:Cd004559. 
169. Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat. Cochrane Database Syst Rev. 
2013;11:Cd000023. 
170. Kenealy T, Arroll B. Antibiotics for the common cold and acute purulent rhinitis. Cochrane 
Database Syst Rev. 2013;6:Cd000247. 
171. McNulty CAM, Boyle P, Nichols T, Clappison P, Davey P. Don't wear me out—the public's 
knowledge of and attitudes to antibiotic use. Journal of Antimicrobial Chemotherapy. 
2007;59(4):727-38. 
172. WHO. WHO global strategy for containment of antimicrobial resistance. Geneva: Switzerland: 
World Health Organization; 2001. 
173. Laxminarayan R, Duse A, Wattal C, Zaidi AKM, Wertheim HFL, Sumpradit N, et al. Antibiotic 
resistance? the need for global solutions. The Lancet infectious diseases. 2013;13(12):1057-98. 
174. Byarugaba DK. Antimicrobial resistance in developing countries and responsible risk factors. 
Int J Antimicrob Agents. 2004;24(2):105-10. 
175. Norris P, Churchward M, Fa'alau F, Va'ai C. Understanding and use of antibiotics amongst 
Samoan people in New Zealand. Journal of primary health care. 2009;1(1):30. 
176. Australian Bureau of Statistics. Reflecting a Nation: Stories from the 2011 Census Australian 
Bureau of Statistics2012 [updated 28th Feb 2013; cited 2013 21 June]. Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/2071.0Main%20Features902012–
2013?opendocument&tabname=Summary&prodno=2071.0&issue=2012–2013&num=&view=. 
177. Scahill S, Vaughan C, Babar Z-U-D. Ethnicity, migration and minority groups: medicines 
access and use in high-income economies. South Med Rev. 2012;5(2):1. 
178. StataCorp. Stata Statisical Software: Release 12. College Station, Texas: StataCorp LP; 2012. 
179. Hui Pan, Binglin Cui, Dangui Zhang, Jeremy Farrar, Frieda Law, Ba-Thein W. Prior Knowledge, 
Older Age, and Higher Allowance Are Risk Factors for Self-Medication with Antibiotics among 
University Students in Southern China. 2012;7(7):e41314. 
 
 
124 
 
180. Martin D, Kripalani S, DuRapau VJ. Improving Medication Management Among At-Risk Older 
Adults. JOURNAL OF GERONTOLOGICAL NURSING. 2012;38(6):24-34. 
181. Roth MT, Ivey JL. Self-reported medication use in community-residing older adults: A pilot 
study. American Journal of Geriatric Pharmacotherapy. 2005;3(3):196-204. 
182. Shaban R, Cruickshank M, Christiansen K, & the Antimicrobial Resistance Standing 
Committee. National Surveillance and Reporting of Antimicrobial Resistance and Antibiotic Usage for 
Human Health in Australia. Antimicrobial Resistance Standing Committee, Australian Health 
Protection Principal Committee: Canberra; 2013. Available from: 
http://www.safetyandquality.gov.au/publications/national-surveillance-and-reporting-of-
antimicrobial-resistance-and-antibiotic-usage-for-human-health-in-australia/. 
183. Consumers Health Forum of Australia. Consumer and General Practice Use of Antibiotics: A 
Consumer Information and Discussion Paper 2011. Available from: 
https://www.chf.org.au/pdfs/rep/rep-CQUM-Antibiotics-DiscussionPaper-Sept11.pdf. 
184. ABS. Census 2006- People born in China and India 2008. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/3416.0Main%20Features22008?ope
ndocument&tabname=Summary&prodno=3416.0&issue=2008&num=&view=#Anchor2. 
185. Nakajima R, Takano T, Urnaa V, Khaliun N, Nakamura K. Antimicrobial use in a country with 
insufficient enforcement of pharmaceutical regulations: A survey of consumption and retail sales in 
Ulaanbaatar, Mongolia. South Med Rev. 2010;3(1):19-23. 
186. Hu J, Wang Z. Bringing antibiotics from overseas and self-Medication amongst Australian 
Chinese migrants. The Internet Journal of Infectious Disease. 2014;14(1). 
187. Harbarth S, Monnet DL. Cultural and Socioeconomic Determinants of Antibiotic Use. Boston, 
MA: Springer US; 2008. p. 29-40. 
188. Nelson A. Unequal treatment: confronting racial and ethnic disparities in health care. Journal 
of the National Medical Association. 2002;94(8):666-8. 
189. Hu J, Wong KC, Wang Z. Recruiting Migrants for Health Research Through Social Network 
Sites: An Online Survey Among Chinese Migrants in Australia. JMIR Res Protoc. 2015;4(2):e46. 
190. Hu J, Wang Z. Knowledge, attitudes and perceptions regarding antibiotic use and self-
medication: a cross-sectional study among Australian Chinese migrants. Healthcare Infection. 
2015;20(1):23-8. 
191. Agudelo-Suárez AA, Gil-González D, Vives-Cases C, Love JG, Wimpenny P, Ronda-Pérez E. A 
metasynthesis of qualitative studies regarding opinions and perceptions about barriers and 
determinants of health services' accessibility in economic migrants. BMC health services research. 
2012;12(1):461-. 
192. Health Care Consumers's Association. HCCA Submssion to GP Task Force 2009 [cited 2014 20 
Jun]. Available from: 
http://www.hcca.org.au/component/rsfiles/download?path=HCCA%20Submissions%202009/HCCA
%20Submission%20to%20GP%20Taskforce%20-%20July%202009.pdf. 
193. Bagge M, Tordoff J, Norris P, Heydon S. Older people's attitudes towards their regular 
medicines. Journal of Primary Health Care. 2013;5(3):234-42. 
194. Pang EC, Jordan-Marsh M, Silverstein M, Cody M. Health-seeking behaviors of elderly 
Chinese Americans: shifts in expectations. The Gerontologist. 2003;43(6):864-74. 
195. Choi BCK, Pak AWP. A catalog of biases in questionnaires. Preventing chronic disease. 
2005;2(1):A13. 
196. Hulscher MEJL, Grol RPTM, van der Meer JWM. Antibiotic prescribing in hospitals: a social 
and behavioural scientific approach. The Lancet infectious diseases. 2010;10(3):167-75. 
197. Henderson S, Kendall E. Culturally and Linguistically Diverse Peoples' Knowledge of 
Accessibility and Utilisation of Health Services: Exploring the Need for Improvement in Health 
Service Delivery. Australian Journal of Primary Health. 2011;17(2):195-201. 
 
 
125 
 
198. Flores E, Tschann JM, Dimas JM, Bachen EA, Pasch LA, de Groat CL. Perceived Discrimination, 
Perceived Stress, and Mental and Physical Health Among Mexican-Origin Adults. Hispanic Journal of 
Behavioral Sciences. 2008;30(4):401-24. 
199. Gil-González D, Vives-Cases C, Borrell C, Agudelo-Suárez AA, Davó-Blanes MC, Miralles J, et al. 
Racism, Other Discriminations and Effects on Health. J Immigrant Minority Health. 2014;16(2):301-9. 
200. Lien L, Haavet OR, Thoresen M, Heyerdahl S, Bjertness E. Mental health problems, negative 
life events, perceived pressure and the frequency of acute infections among adolescents. Results 
from a cross-sectional, multicultural, population-based study. Acta paediatrica (Oslo, Norway : 1992). 
2007;96(2):301-6. 
201. ABS. Australian Health Survey: Updated Results, 2011-2012  2013 [cited 2015 1 June]. 
Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/4364.0.55.003main+features12011-2012. 
202. Bosdriesz JR, Lichthart N, Witvliet MI, Busschers WB, Stronks K, Kunst AE. Smoking 
Prevalence among Migrants in the US Compared to the US-Born and the Population in Countries of 
Origin. PLoS ONE. 2013;8(3):e58654. 
203. Donato‐Hunt C, Munot S, Copeland JAN. Alcohol, tobacco and illicit drug use among six 
culturally diverse communities in Sydney. Drug and Alcohol Review. 2012;31(7):881-9. 
204. Government of Western Australia. Regulation of practitioners of Chinese medicine in 
Western Australia. In: Health Do, editor. 2005. 
205. Zhu X, Carlton A-L, Bensoussan A. Development in and challenge for traditional Chinese 
medicine in Australia. Journal of alternative and complementary medicine (New York, NY). 
2009;15(6):685-8. 
206. Tighe M, Tran C. Improving access to traditional Chinese medicine: lessons in pluralism from 
a UK Chinese National Healthy Living Centre. Ethnicity and Inequalities in Health and Social Care. 
2010;3(3):38-43. 
207. Liu YQ, Zhang YZ, Sun CY, Gao PJ. A novel approach to estimate in vitro antibacterial potency 
of Chinese medicine using a concentration-killing curve method. The American journal of Chinese 
medicine. 2005;33(4):671-82. 
208. ABS. Australian Health Survey: Health Service Usage and Health Related Actions, 2011-12 
2013 [cited 2015 20 June]. Available from: 
http://www.abs.gov.au/ausstats/abs@.nsf/Latestproducts/E334D0A98272E4DCCA257B39000F2DCF
?opendocument. 
209. Miltiades HB, Wu B. Factors affecting physician visits in Chinese and Chinese immigrant 
samples. Social Science & Medicine. 2008;66(3):704-14. 
210. Clough J, Lee S, Chae DH. Barriers to Health Care among Asian Immigrants in the United 
States: A Traditional Review. Journal of health care for the poor and underserved. 2013;24(1):384-
403. 
211. Leung AYM, Bo A, Hsiao HY, Wang SS, Chi I. Health literacy issues in the care of Chinese 
American immigrants with diabetes: a qualitative study. BMJ OPEN. 2014;4(11):e005294-e. 
212. Choi SE, Rush E, Henry S. Health Literacy in Korean Immigrants at Risk for Type 2 Diabetes. J 
Immigrant Minority Health. 2013;15(3):553-9. 
213. ECCQ. Community Engagement Project for CALD Communities-Final Project Report to the 
Metro North Brisbane Medicare Local 2013 [cited 2015 5 July]. Available from: 
http://www.eccq.com.au/wp-content/uploads/2014/05/ECCQ-final-report-to-
MNBML_JUNE_2013.pdf. 
214. Goodall KT, Newman LA, Ward PR. Improving access to health information for older migrants 
by using grounded theory and social network analysis to understand their information behaviour 
and digital technology use. European Journal of Cancer Care. 2014;23(6):728-38. 
215. OECD. "Life satisfaction", in Society at a Glance 2014: OECD Social Indicators 2014. 
216. ABS. Measures of Australia's Progress: Summary Indicators 2009. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/1383.0.55.001Main+Features282009. 
 
 
126 
 
217. ABS. Perspectives on migrants 2012 [cited 2015 18 June]. Available from: 
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/3416.0Main%20Features12012?ope
ndocument&tabname=Summary&prodno=3416.0&issue=2012&num=&view=. 
218. Drapeau A, Marchand A, Beaulieu-Prévost D. Epidemiology of Psychological Distress, Mental 
Illnesses-Understanding, Prediction and Control, Prof. Luciano LAbate (Ed.): InTech; 2012. Available 
from: http://www.intechopen.com/books/mental-illnesses-understanding-prediction-and-
control/epidemiology-of-psychological-distress. 
219. Kessler RC, Andrews G, Colpe LJ, Hiripi E, Mroczek DK, Normand SL, et al. Short screening 
scales to monitor population prevalences and trends in non-specific psychological distress. 
Psychological medicine. 2002;32(6):959-76. 
220. Kessler RC, Hu CY, Lara C, Lee S, Mneimneh Z, Myer L, et al. Screening for serious mental 
illness in the general population with the K6 screening scale: results from the WHO World Mental 
Health (WMH) survey initiative. International Journal of Methods in Psychiatric Research. 2010;19:4-
22. 
221. AIHW. National Health Priority Areas 2013 [cited 2014 7 July]. Available from: 
http://www.aihw.gov.au/national-health-priority-areas/. 
222. AIHW. Expenditure on mental health services 2013 [cited 2015 02 Feb]. Available from: 
https://mhsa.aihw.gov.au/resources/expenditure/. 
223. Slade T, Johnston, A., Teesson, M., Whiteford, H., Burgess, P., Pirkis, J., Saw, S. The Mental 
Health of Australians 2. Report on the 2007 National Survey of Mental Health and Wellbeing. 
Department of Health and Ageing, Canberra2009. 
224. Minas H, Kakuma R, Too LS, Vayani H, Orapeleng S, Prasad-Ildes R, et al. Mental health 
research and evaluation in multicultural Australia: developing a culture of inclusion. International 
journal of mental health systems. 2013;7(1):23-. 
225. Shen YC, Zhang MY, Huang YQ, He YL, Liu ZR, Cheng H, et al. Twelve-month prevalence, 
severity, and unmet need for treatment of mental disorders in metropolitan China. Psychological 
medicine. 2006;36(2):257-67. 
226. Wynaden D, Chapman R, Orb A, McGowan S, Zeeman Z, Yeak S. Factors that influence Asian 
communities' access to mental health care. International Journal of Mental Health Nursing. 
2005;14(2):88-95. 
227. McDonald B, Steel Z. Immigrants and mental health: an epidemiological analysis. In: 
Transcultural Mental Health Centre, editor. Sydney1997. 
228. Chen AW, Kazanjian A, Wong H, Goldner EM. Mental health service use by Chinese 
immigrants with severe and persistent mental illness. Canadian Journal of Psychiatry. 2010;55(1):35-
42. 
229. Lee S, Tsang A, Huang YQ, He YL, Liu ZR, Zhang MY, et al. The epidemiology of depression in 
metropolitan China. Psychological medicine. 2009;39(5):735-47. 
230. Abbott MW, Wong S, Williams M, Au M, Young W. Chinese migrants' mental health and 
adjustment to life in New Zealand. The Australian and New Zealand journal of psychiatry. 
1999;33(1):13-21. 
231. Das-Munshi J, Leavey G, Stansfeld SA, Prince MJ. Migration, social mobility and common 
mental disorders: critical review of the literature and meta-analysis. Ethnicity & health. 2012;17(1-
2):17-53. 
232. Harris R, Cormack D, Tobias M, Yeh L-C, Talamaivao N, Minster J, et al. The pervasive effects 
of racism: experiences of racial discrimination in New Zealand over time and associations with 
multiple health domains. Social science & medicine. 2012;74(3):408-15. 
233. Li N, Du W, Chen G, Song X, Zheng X. Mental health service use among Chinese adults with 
mental disabilities: a national survey. Psychiatric services. 2013;64(7):638-44. 
234. Tang GW-G, Dennis S, Comino E, Zwar N. Anxiety and depression in Chinese patients 
attending an Australian GP clinic. Australian family physician. 2009;38(7):552-5. 
 
 
127 
 
235. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for serious 
mental illness in the general population. Archives of general psychiatry. 2003;60(2):184-9. 
236. Lee S, Tsang A, Ng KL, Ma YL, Guo W, Mak A, et al. Performance of the 6-item Kessler scale 
for measuring serious mental illness in Hong Kong. Comprehensive psychiatry. 2012;53(5):584-92. 
237. Xu H, Xiong H, Chen Y, Wang L, Liu T, Kang Y, et al. Kai Si Le Xin Li Liang Biao Shi Xiang Yu Liu 
Xiang Zai Da Xue Sheng Zhong De Ying Yong [Comparative Study of the Kessler 10 and Kessler 6 
Scales on Chinese University Students' Mental Health]. Chinese Sciencepaper Online [Internet]. 2012 
30th Jun 2014. Available from: http://www.paper.edu.cn/html/releasepaper/2012/06/68/. 
238. Pratt LA. Serious Psychological Distress, as Measured by the K6, and Mortality. Annals of 
Epidemiology. 2009;19(3):202-9. 
239. Strazdins L, Shipley M, Clements M, Obrien LV, Broom DH. Job quality and inequality: 
Parents’ jobs and children’s emotional and behavioural difficulties. Social Science & Medicine. 
2010;70(12):2052-60. 
240. Sharma S. Psychological distress among Australians and immigrants: Findings from the 2007 
national survey of mental health and wellbeing. Advances in Mental Health [Internet]. 2012; 
10(2):[106-16 pp.]. Available from: 
http://search.informit.com.au/documentSummary;dn=447739908568298;res=IELHEA. 
241. Parslow RA, Lewis V, Marsh G. The general practitioner's role in providing mental health 
services to Australians, 1997 and 2007: findings from the national surveys of mental health and 
wellbeing. The Medical journal of Australia. 2011;195(4):205-9. 
242. Steel Z, McDonald R, Silove D, Bauman A, Sandford P, Herron J, et al. Pathways to the first 
contact with specialist mental health care. Australian and New Zealand Journal of Psychiatry. 
2006;40(4):347-54. 
 
 
 
128 
 
Appendices: 
Appendix 1: Information for participants 
A bilingual health survey among Chinese migrants in Australia  
INFORMATION AND CONSENT 
Please read the information provided below carefully. If you have any questions or 
concerns at this point or in the future, please contact any of the people listed below. 
WE ENCOURAGE YOU TO CONTACT US AT ANY TIME WITH QUESTIONS, 
FEEDBACK, CONCERNS OR COMPLAINTS. 
Name: Ms Jie Hu 
Telephone: (07) 33464831 
Role: MPhil student, Centre for Chronic Disease, University of Queensland 
Name: Dr Zhiqiang Wang 
Role: Associate Professor, Centre for Chronic Disease, University of Queensland 
Telephone: (07) 33464811 
WHAT IS THE PURPOSE OF THIS STUDY? 
The aim of this research is to investigate knowledge and attitude and behaviours of 
antibiotic use and a range cultural related health issues. The study will provide 
evidence to help health authorities better understand and respond to the needs of 
health care services of Chinese communities.  
WHAT WILL I NEED TO DO AS A PARTICIPANT? 
You will be required to complete a questionnaire that asks about your health, 
knowledge and behaviour of antibiotic use, and your attitude towards healthcare 
access and a range of health issues. This questionnaire will take about 5-10 minutes 
to complete. You will automatically enter a lucky draw to win 1 of 10 $50 gift cards. If 
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you were the winner, you will be requested to provide postal address to receive the 
gift card. 
WHAT ARE THE RISKS AND BENEFITS TO ME? 
The risks associated with participation in this study are minimal. You will not be 
required to provide any identity information unless you wish to receive summary of 
research findings directly from researcher and enter the lucky draw. 
There may not be a direct benefit to you personally for participating in this study. 
However, results from this study will help us understand cultural related health 
issues and provide evidence for future cultural appropriate health interventions. 
ARE MY ANSWERS CONFIDENTIAL? 
 Personal information will remain absolutely confidential and will only be used for the 
purpose of this research project.  Summary of research findings to be published in 
peer review journals will not be linked to personal identification. 
WHAT IF I DON’T WANT TO PARTICIPATE? 
Participation is 100% voluntary. You can withdraw at any stage of the study and your 
information will not be stored in the database. You also can skip questions if you are 
not comfortable to provide an answer. 
PARTICIPANT’S STATEMENT OF INFORMED CONSENT: 
If you agree with the following statement and wish to participate in the study, please 
click the link below. You will complete a questionnaire online. 
“I have read and understand the information about the study.  I agree to participate in 
the study.” 
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Appendix 2: Ethical approval & amendment 1 
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Appendix 3: Questionnaire (English) 
A bilingual health survey in Australia Chinese migrants 
Questionnaire 
If you are a Chinese and have been living in Australia for more than 3 months, 
we appreciate if you can spend 5-10 minutes to complete the questionnaire. 
Your opinion is valuable to our study. Thank you!  
How do you know about the survey? 
☐See the advertisement in “Oursteps.com” 
☐See the advertisement in “Freeoz.com” 
☐See the advertisement in “OZyoyo.com” 
☐See the advertisement in other Chinese forums 
☐See the advertisement in other webpage 
☐Click links from QQ 
☐My friend passes me the information 
 
Demographics and health related behaviour 
1) What is your gender?            
☐ Male                       ☐Female 
2) What is your age?  ____________ 
3) What is your place of birth? 
☐China mainland     ☐Taiwan                 ☐Hong Kong             ☐Macau            
☐Singapore               ☐Malaysia              ☐Australia 
☐Other, please specify_______ 
4) You have lived in Australian for    _____   years ______months 
5) What is your postal code? ______________ 
6) What is your highest level of education completed? 
☐Primary school                                                ☐High (Secondary) school 
☐Certificate, diploma or advanced diploma, e.g. TAFE 
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☐Undergraduate degree (e.g. Bachelor)       ☐Postgraduate education 
7) Household annual  income($AUD) before tax 
☐Under 10,000          ☐10,000-30,000          ☐30,000-50,000 
☐50,000-100,000      ☐100,000-150,000      ☐Over 150,000 
8) What is marriage status? 
☐Single                                 ☐Married or partnership 
☐Divorced or separated    ☐Widow 
9) Do you have any children? 
☐Yes                    ☐ No          
10) What is your present occupation? 
☐Professional             ☐Skilled labour         ☐Manual labour 
☐Administrative         ☐Self-employed         ☐Home duties 
☐Unemployed             ☐Pensioner                ☐Students 
☐Other, please specify__________________ 
11) Which language you mainly speak at home 
☐English                           ☐Mandarin 
☐Cantonese                     ☐Hokki 
☐Other dialects, please specify____________ 
12) How well do you speak English 
☐Very good           ☐Good       ☐Average 
☐Poor                     ☐Very poor 
13) Have you ever been diagnosed of any diseases (mark more than one if 
applicable) 
☐High blood pressure                        ☐Type 2 diabetes 
☐Cardiovascular heart disease         ☐High cholesterol 
☐Asthma                                               ☐ Skin cancer 
☐Chronic kidney disease  
☐Other chronic diseases, please specify ____________________ 
☐Other diseases, please specify _____________________ 
☐None 
14) Your height? (If you are not sure, please estimate)   _________cm 
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15) Your weight? (If you are not sure, please estimate)  _________Kg 
16) How often do you smoke?                  
☐ Every day                              ☐ 3-5 times per week  
☐1-2 times per week              ☐ Not at all 
17) How often do you drink (any alcoholic beverage such as beer, wine, a malt 
beverage or liquor)? 
☐ Every day                              ☐ 3-5 times per week  
☐1-2 times per week              ☐ Not at all 
18) During the past week, other than your regular job, did you participate in any 
physical activities or exercises such as running, calisthenics, golf, gardening, 
or walking for exercise?       
☐ Less than 30 minutes                     ☐ 30 minutes to 1 hour 
☐More than 1 hour                            ☐No exercise at all 
19) Do you have a private health insurance?              
 ☐Yes        ☐ No         ☐Not sure 
20) Are you entitled to Medicare scheme?         
 ☐Yes        ☐ No          ☐ Not sure  
21) Do you have a family doctor?                        
 ☐Yes        ☐ No         ☐ Not sure      
22) Does your doctor speak you language?      
 ☐Yes        ☐ No 
23) Was there a time in the past 12 months when you needed to see a doctor but 
could not because of  (Mark more than one where applicable) 
☐Cost   
☐Difficulties in communicating with the doctor 
☐Difficulties with transportation 
☐Do not trust doctor 
☐No time to visit doctor 
☐Other reason, please specify___________ 
☐No need to see a doctor 
☐None 
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24) Describe your most recent experience with your doctor  
☐Very satisfied            ☐Satisfied  
☐Average                      ☐Dissatisfied 
☐Very dissatisfied       ☐Never see a doctor 
25) Do you think you have enough time with your doctor during your consultation? 
☐  Yes      ☐No          ☐ Not sure 
26) Do you have an interpreter or a family member/ friend to act as an interpreter 
during a GP consultation? 
☐  Yes      ☐No          ☐ Not sure 
27) In the past 12 months, have you had at least one visit to a Chinese Traditional 
Medical Practitioner?                                                                                 
☐  Yes      ☐No          ☐ Not sure 
28) In the past 12 months, have you had at least one visit to a Chinese 
Acupuncture Therapist?                                                                                ☐  
Yes      ☐No          ☐ Not sure 
29) If you need any health information, where will you seek for information(Mark 
more than one where applicable)? 
☐Visit a GP               ☐Call the Health Line 
☐Talk to friends      ☐Post your inquiry on Chinese forums 
☐Search website and contact relative services providers 
☐Others, __________________________ 
 
Knowledge and Attitude of Antibiotics Use 
1) Which one of the following do you think is antibiotics? (Compulsory) 
☐Amoxicillin  
☐Aspirin 
☐Panadol 
☐None 
2) I have the following medicine stocked at home at the moment (Mark more 
than one if applicable) 
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☐Panadol or other pain relief medicine 
☐Chinese herbal medicine 
☐Multi vitamin, fish oil, protein boost or other health foods  
☐Antibiotics (capsule, eye drops, syrup) 
☐Routine medicine to control chronic diseases such as hypertension, high 
cholesterol etc 
☐Other medicine ________________ 
☐None 
3) Have you had any antibiotics in the last 12 months? 
☐Yes           ☐No 
4) How did you get the medicine? 
☐Prescribed by physicians         
☐Took antibiotics available at home 
☐Leftover from previous illness 
☐My friend gave it to me. 
☐Bought online 
☐Others, ___________________ 
5) Think back to the last time you had a cold or flu, what did you do (Mark more 
than one where applicable)? 
☐Visited a doctor                                     ----------------------- Go to Q6 & Q7 
☐Visited emergency department          ----------------------- Go to Q6 & Q7 
☐Visited Chinese medicine practitioners -------------------- Go to Q6 & Q7 
☐Take some medicine available at home--------------------- Go to Q8 
☐Rested at home and drink a lot of water  
☐Never had a cold/flu since I come to Australia 
6) Did you get antibiotics from a doctor in Australia for cold/flu?  
☐Yes        ☐ No         ☐Not sure 
7) Did you complete the whole course? 
☐  Yes      ☐No          ☐ Not applicable 
8) Please choose the medicine you took to treat cold/flu. 
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☐Antibiotics              ☐Chinese herbal medicine       ☐Panadol or other pain 
relief drug 
☐Other medicine for common cold                             ☐Vitamin C 
☐Other, please specify_________________ 
9) Under what circumstance you will take antibiotics (Mark more than one where 
applicable) 
☐Fever                                         ☐Cough                      ☐Urinary tract 
infection 
☐Diarrheal                                  ☐Cold                          ☐Sore throat 
☐Abdominal pain                      ☐Toothache               ☐Nasal discharge 
☐Other,____________                                                   ☐None 
10) Will you use the leftover antibiotics if you had similar symptoms? 
☐  Yes      ☐No          ☐ Not sure 
11) Will you stop taking antibiotics when symptoms improved? 
☐  Yes      ☐No          ☐ Not sure 
12) Will you give antibiotics to your child if your child caught a cold/flu? 
☐  Yes      ☐No          ☐ Not applicable 
13) Do you know about the side effects of antibiotics， e.g. allergic reactions, 
abdominal pain, diarrheal, nausea etc.? 
☐  Yes      ☐No          ☐ Not sure 
14) Will you stop taking antibiotics if you had side effects? 
☐  Yes      ☐No          ☐ Not sure 
15) Did you bring any of the following drugs back to Australia the last time you 
visited China or other countries? 
☐Antibiotics                                          ☐Other medicine to treat common 
cold 
☐Chinese herbal medicine                 ☐Regular medicine to treat existing 
chronic diseases  
☐None                                                    ☐Other,________________ 
16) Please explain the reasons to bring medicine into Australia? 
☐It’s too expensive to see a doctor in Australia 
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☐Antibiotics is effective for Upper Respiratory Tract Infection 
☐I can treat the disease with my previous experience  
☐I don’t have time to see a doctor for minor problems 
☐I believe Chinese herbal medicine is better than any western treatment 
☐My parents or friends suggest me to do so 
☐Others, _________________           ☐None 
17) I do not have time to see a doctor because 
☐I am busy at work 
☐I don’t think I am that sick 
☐The waiting time is always long 
☐My doctor is so popular and it takes ages to make an appointment 
☐Other,__________ 
☐None 
18) Do you know about antibiotics resistance?   
☐  Yes      ☐No          ☐ Not sure 
19) Do you feel it is easy to get antibiotics from physicians?    
☐  Yes      ☐No          ☐ Not sure 
20) Do you think that non-prescribed antibiotics should be available for purchase 
in Australia? 
☐  Yes      ☐No          ☐ Not sure 
 
21) During the past 30 days, about how often did you feel  (Choose one that apply 
to each item) 
 
 
 
 
None of 
the time 
A little of 
the time 
Some of 
the time 
Most of 
the time 
All of 
the time 
Nervous ☐ ☐ ☐ ☐ ☐ 
Hopeless ☐ ☐ ☐ ☐ ☐ 
Restless or fidgety ☐ ☐ ☐ ☐ ☐ 
So depressed that 
nothing could cheer 
☐ ☐ ☐ ☐ ☐ 
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you up 
That everything was 
an effort 
☐ ☐ ☐ ☐ ☐ 
Worthless ☐ ☐ ☐ ☐ ☐ 
 
22) In general, how satisfied are you with your life? 
  ☐Very satisfied       ☐Satisfied         ☐Fair  
  ☐Dissatisfied           ☐Very dissatisfied 
23) Do you know you can seek help for depression and anxiety? 
☐  Yes         ☐No            ☐ Not sure 
24) Within the past 12 months, did you have any of the following experience? 
☐Discrimination 
☐Gender harassment 
☐Sexual harassment 
☐Physical attack 
☐Unfair experience 
☐Other 
☐None 
25) How did you deal with such experience? 
☐Not happy but keep silence 
☐Report to police/student union/supervisor 
☐Tell friends and family 
☐Visit psychologist 
☐Other,____________ 
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Thank you for participating in our survey.  
Please leave your contact details, we will send you a summary of the survey 
outcome by the end of October. Your information is absolutely confidential 
and will only be used for research purpose. 
You will be automatically entered into a lucky drawn to win (one of ten) $50. 
Please ensure your email address is valid. 
   
Name: _________________________________    
 
 Email: _________________________________________ 
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Appendix 4: Questionnaire (Simplified Chinese) 
澳大利亚华人健康相关态度与行为调查问卷 
您好！如果您是居住在澳大利亚 3个月以上的华人，请花 5-10分钟填写以下问卷。
您的意见对我们的研究至关重要。谢谢！ 
1) 您的性别?                               ☐男                         ☐女 
2) 您的年龄?  ____________ 
3) 您的出生地? 
☐中国大陆                ☐台湾                         ☐香港     
☐澳门                         ☐新加坡                    ☐马来西亚  
☐其它，_____________________ 
4) 您居住在澳大利亚    _____  年 ______月 
5) 您常住地的邮编是? ______________ 
6) 您取得的最高学历是? 
☐初中及以下              ☐高中                       ☐技能文凭（如 TAFE） 
☐本科学历                   ☐本科以上学历 
7) 您的家庭税前总收入是($AUD)  
☐ 10,000 以下           ☐10,000-30,000          ☐30,000-50,000 
☐50,000-100,000      ☐100,000-150,000      ☐ 150,000以上 
☐无收入 
8) 您的婚姻状况是?                    
☐单身                                  ☐已婚或同居 
☐离异或分居                     ☐丧偶 
9) 您是否有子女？ 
☐是                      ☐否 
10) 您的职业? 
☐专业人士               ☐技能工人                 ☐非技能工人 
☐秘书                        ☐自雇人士                 ☐家务工作者 
☐失业人士               ☐退休人士                 ☐学生 
11) 您在家主要说哪种语言 
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☐英语                           ☐普通话 
☐广东话                       ☐福建话 
☐其它地方方言，_________________ 
12) 请自我评价下您的英语水平 
☐非常好                ☐好                     ☐一般 
☐差                         ☐很差 
13) 您是否被确诊以下疾病 (可多选) 
☐高血压、高血脂、高胆固醇                      ☐II型糖尿病           
☐心脏病                        ☐慢性肾病                ☐哮喘                                              
☐ 皮肤癌                       ☐其它癌症 
☐其它慢性病 ____________________ 
☐其它疾病____________________              ☐无 
14) 您的身高?   _________cm 
15) 您的体重？  _________Kg 
16) 您抽烟吗?                  
☐ 每天                               ☐ 3-5 次每周  
☐1-2 次每周                     ☐ 无 
17) 您喝酒吗? 
☐ 每天                              ☐ 3-5 次每周  
☐1-2 次每周                    ☐ 无 
18) 在过去的一周里，除常规工作外，您是否参与任何体育活动或休力劳动如跑步，
慢走，球类活动，整理花园等等？       
☐ 不超过 30分钟                        ☐ 30 分钟至 1小时 
☐1小时以上                                 ☐无 
19) 您有私人医疗保险吗?              
 ☐是                     ☐否    
20) 您有 Medicare 卡吗?         
 ☐是                     ☐否    
21) 您有家庭医生吗?                        
☐是                      ☐否    
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22) 您的家庭医生讲您的母语吗?      
☐是                      ☐否    
23) 在过去的 12个月里你是否有需要去看医生但没有去因为（可多选） 
☐费用太高 
☐不能和医生沟通 
☐交通不方便 
☐没有可以信任的医生 
☐没有时间去看医生 
☐其它，______________ 
☐不需要看医生 
☐无                                                                          
24) 请评价您上次看医生的满意度 
☐非常满意           ☐满意  
☐一般                          ☐不满意 
☐非常不满意             ☐没有看医生-------------------转至第 27题 
25) 您觉得看诊时有足够的时间与医生交流吗？ 
☐是                      ☐否    
26) 您看医生时有翻译或带家人朋友当翻译吗？ 
☐是                      ☐否    
27) 在过去 12个月里，您有看过中医吗？    
☐是                      ☐否    
28) 在过去的 12个月里，您有看过中医针炙治疗师吗？ 
☐是                     ☐否    
 
29) 如果您需要了解健康相关的信息，您会怎么做（可多选）？ 
☐看医生                 ☐拨打健康热线 
☐询问朋友             ☐在论坛里发贴咨询 
☐上网搜寻并自己和有关的卫生服务部门联系咨询 
☐其它， ______________________ 
30) 以下哪种是抗生素？  
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☐阿莫西林                      ☐阿司匹林 
☐Panadol                         ☐无 
31) 请查看您是否在家里备有以下药物（可多选）？ 
☐Panadol 及其它解热镇痛药 
☐中草药、中成药 
☐抗生素（胶囊，滴眼液，糖浆等） 
☐维生素、鱼油或其它保健品 
☐慢性病常规用药（如控制血压，血脂，尿糖等） 
☐其它药物， ________________ 
☐无 
32) 在过去 12个月您是否使用过抗生素？ 
☐是         
☐否  -------------------------------------------------跳过第 33题  
33) 您的抗生素是通过何种途径取得的？ 
☐医生开的处方 
☐家里备的 
☐朋友给的 
☐在网上买的 
☐其他，_____________________ 
34) 请回忆您上次感冒时，您是怎么做的？ 
☐看家庭医生 
☐看医院急诊 
☐自己吃些药--------------------------------------转至第 37题 
☐看中医           
☐在家休息并多喝水 
☐来澳洲还没有感冒过                                  转至第 38题 
☐其它，_______________________ 
35) 感冒时如果您有看医生，医生是否有开抗生素给您？  
☐是                    ☐否    
36) 您是否有全部吃完医生开给您的抗生素？ 
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☐是                    ☐否    
37) 您有吃以下哪些药（可多选）？ 
☐抗生素（消炎药） 
☐中草药（止咳糖浆，感冒冲剂等） 
☐Panadol及其它解热镇痛药 
☐其它感冒药 
☐维生素 C 
38) 以下哪些症状您会考虑使用抗生素（可多选） 
☐发烧                                    ☐咳嗽                        ☐流鼻涕 
☐尿路感染                           ☐腹泻                        ☐感冒                     ☐喉咙
疼                               ☐肚子疼                    ☐牙疼                       
☐其它,__________________________    
☐无                                         
39) 如果有相同的症状，您会拿之前剩下的抗生素来吃吗？ 
☐是                          ☐否    
40) 症状好转，您会停服抗生素吗？ 
☐是                   ☐否    
41) 当您的孩子感冒，您会给她/他吃抗生素吗？ 
☐是                   ☐否    
42) 您知道抗生素有副作用吗，如过敏，腹痛，腹泻，恶心等？ 
☐是                    ☐否    
43) 如果出现副反应，您会停服抗生素吗？ 
☐是                    ☐否    
44) 您上一次回国或去别的国家，有携带以下 药品入澳洲吗（可多选）？ 
☐抗生素、消炎药 
☐中草药，中成药 
☐感冒药 
☐治疗慢性病的常用药 
☐无 
☐其它,________________ 
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45) 请解释您携带这些药物的原因（可多选）? 
☐在澳洲看医生太贵了 
☐抗生素对流感等上呼吸道感染很有 效 
☐我可以凭我的经验治好小病 
☐我没有时间看医生 
☐我觉得中医中药比西医西药有效 
☐我的父母和朋友建议我带 
☐无 
☐其它， _________________ 
46) 我没有时间去看医生，因为 （可多选） 
☐工作或学习太忙 
☐小病没必要看医生 
☐看医生排除时间太长 
☐我的医生很忙不容易预约 
☐无 
☐其它，__________________ 
47) 您知道抗生素耐药性吗?   
☐是                    ☐否    
48) 您觉得要澳洲医生开抗生素处方容易吗？  
☐是                      ☐否    
49) 您觉得在澳洲抗生素应该可以在药房买到吗? 
☐是                      ☐否      
50) 请选择在过去 30天中，下列情绪出现在频率？ 
情绪 
全部 
时间 
大部分
时间 
一部分
时间 
偶尔 无 
紧张 ☐ ☐ ☐ ☐ ☐ 
绝望 ☐ ☐ ☐ ☐ ☐ 
不安或烦躁 ☐ ☐ ☐ ☐ ☐ 
太沮丧以至于什么都不
能让您愉快起来 
☐ ☐ ☐ ☐ ☐ 
做每一件事情都很费劲 ☐ ☐ ☐ ☐ ☐ 
无价值 ☐ ☐ ☐ ☐ ☐ 
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51) 总体上来说，您对现在的生活感到满意吗？ 
☐非常满意             ☐满意                            ☐一般                     
☐不满意                       ☐非常不满意           
52) 您知道您可以因为沮丧或焦虑寻求帮助吗？ 
☐是                        ☐否    
53) 在过去的 12个月，您是否有以下经历（可多选）？ 
☐歧视（种族，性别等） 
☐性骚扰 
☐受到袭击或恐吓 
☐受到不平等对待 
☐无 
☐其它，______________________ 
54) 当遇到上述事件，你是怎么应对的（可多选）？ 
☐不高兴但是不吭声，当没发生过 
☐反抗，控诉，捍卫自己的权利 
☐报警 
☐报告学生会或学校相关部门 
☐告诉家人或朋友 
☐看心理医生 
☐无 
☐其它，_____________ 
感谢您的参与。 请留下您的联系方式。我们将在十月底之前将调查结果小结发送给您。
您的信息将绝对保密。 
姓名: _____________________________ 
邮箱: _____________________________
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Appendix 5: Health related risk behaviours and psychological wellbeing 
In addition to the results presented in previous chapters, this section depicts the 
health related behavioural risk factors and the psychological wellbeing related issues 
among the Chinese migrants in Australia. Currently, health-related data from 
Chinese migrants and other ethnic minorities in Australia are very limited. As this is 
the first sample of Chinese migrants in five different states of Australia, the 
information could be valuable for the understanding of the overall health-related 
needs and concerns of this population group. Findings provide brief background 
information on the health related behaviours in Chinese population of Australia, 
which may enable further opportunities for future data sharing and collaborations. 
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Health-related risk behaviours  
Overweight and obese 
This online health survey collected self-reported data on height and weight. We 
estimated that one quarter of the participants were overweight or obese in this 
sample. The prevalence of overweight and obesity in Chinese migrants is lower than 
that (62.8%) among Australian adults aged over 18 years (201). However, with the 
available data, we could not estimate the trend of overweight and obese as a result 
of the lifestyle adaptations during immigration and settling. 
Drinking and smoking 
Alcohol consumption and tobacco smoking are leading risk factors for chronic 
disease and death (201). The majority of the participants in this survey claimed they 
do not smoke and drink (Table 5a.2). Only 5.2% of the Chinese migrants were daily 
smokers while 92.5% (431/466) of the Chinese migrants reported not smoking at all. 
According to the National Health Survey 2011-12, 16.1% of Australian adults (aged 
18 years and over) smoked daily (201). The smoking prevalence varied in different 
cultural groups (146). Bosdriesz et al. (2013) inferred that the ‘Healthy migrant effect’ 
may contribute to the lower tobacco consumption among migrants than counterparts 
in the new country and in the country of origin (202). Reported alcohol use was also 
found to be lower in migrants than in the general population in Sydney (203).  
Use of Traditional Chinese Medicine 
In Australia, Traditional Chinese Medicine (TCM) is classified as one of the 
complementary medicine practices and is well regulated in some states (204). With 
the growing consumer demand for TCM services, there is an increasing body of 
research into the integration of TCM into the Australian health care system (205). 
Chinese migrants are the primary consumers of the TCM in Australia and other 
Western countries. The provision and use of TCM services may function to fill the 
healthcare gap of socially disadvantaged Chinese migrants (206).  
In this study, we found 24.2% of participants claimed to have visited a TCM 
practitioner including an acupuncture therapist in the last 12 months. Also, 48.6% 
(228/469) of participants reported storing Chinese herbal medicines at home. More 
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than a quarter of the Chinese migrants indicated that they used Chinese herbal 
medicine for their URTIs in Australia (190).  
Chinese medicine has been reported as effective treatment for bacterial diseases 
with no antibiotic resistance, which generates interest in the use of TCM as antibiotic 
alternatives to prevent antibiotic resistance (166, 207). According to the 2012 
Australian health survey, the use of  health services among Asian migrants was 
lower than among the Australian-born population (208). The use of TCM in the 
Chinese migrants group may partly explain the difference.  
Private health insurance coverage 
Private health insurance covers part of the cost of hospitals and healthcare services 
on top of the national insurance scheme (Medicare) in Australia.The level of private 
health insurance coverage varies across a range of demographic characteristics, 
particularly the levels of socioeconomic disadvantage (208). In this study, more than 
half (57.7%) of the participants had private health insurance, which is consistent with 
the rate among Australian adults generally (18 years and over) (208).  
Health insurance cover may be interrelated with the utilisation of healthcare services 
and complementary and alternative medicine such as TCM in the migrant population 
(150, 209, 210). In some developing countries, lack of a health insurance system 
was one of the predictors of irrational antibiotic use (71). Also, low insurance cover 
may affect migrants’ access to health information (211, 212). This suggests that the 
uptake of private insurance coverage could be a socio-economic indicator among 
migrant populations.  
Channels of health information seeking 
Lack of information about available health services is one of the barriers to 
accessing health care among the CALD communities (213). Focus group 
discussions in Queensland with people from CALD backgrounds showed that the 
awareness of health promotion programs was poor in Asian participants (213). The 
demand for linguistically and culturally appropriate health-related information was 
articulated in both Chinese participants and other cultural groups in this study. 
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General Practices services and dental clinics are usually the first places people 
would go for initial help with their health care. Community members with a CALD 
background suggest that information could be made available through these 
healthcare providers. Community and church organisations may also be important 
contact points for access to appropriate health information (213). 
The preferred channels of for essential health information in this community-residing 
sample of Chinese Australians were investigated.  As noted in Table 5a.2, nearly 40% 
of participants would consult a GP to sek health information. Whereas 37.5% would 
turn to friends. More than half (63.1%) of participants claimed they would search 
online for relevant health providers to contact in order to obtain more health 
information, and one in three participants would make inquiries through social 
network sites.  
In older migrants, computers, the Internet and mobile phones may not be generally 
used. Therefore, doctors, adult children, local television, spouse, local newspaper 
and radio were the most important health information sources (214). It has been 
reported that Chinese migrants in the USA found the translation of health education 
materials to be culturally and linguistically inappropriate and hence of limited use 
(211). It is important to understand the ways that migrants seek and access health 
information, also, the quality of health information accessed through various sources, 
including family and friends and online searching, should be further studied. 
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Table 5a.1 Self-reported lifestyle risk factors 
 
Lifestyle risk factors % (95% CI) 
BMI  
      Overweight (25≤BMI<30) 19.5 (16.1-23.4) 
      Obese (BMI≥30) 5.6 (3.9-8.2) 
Non-drinker  75.1 (70.9-78.8) 
Non-smoker 92.5 (89.7-94.6) 
Private insurance holder 57.7 (53.1-62.1) 
Preferred channel of seeking health information  
      Visit a general practitioner 39.4 (35.1-44.0) 
      Call the healthline 5.3 (3.6-7.8) 
      Talk with friends 37.5 (33.2-42.0) 
      Post the inquiry on Chinese social forums 32.0 (27.9-36.4) 
      Search online and contact related service provider 63.1 (58.6-67.4) 
Use of Traditional Chinese Medicine 24.2 (20.5-28.4) 
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Psychological distress and related experience 
Self-assessed life satisfaction level 
Self-assessed life satisfaction is a measure of the general perception of life status 
and level of happiness, which is generally determined by economic circumstance 
and peoples’ experiences and living conditions (215). The occurrence of mental and 
behavioural problems was predictably related to self-reporting a lower level of life 
satisfaction (216).  In this thesis, we found 59.8% of participants felt “Very satisfied” 
and “Satisfied” with their lives, while 11.2% felt “Dissatisfied” and “Very dissatisfied” 
(Table 5a.3). The level of satisfaction in this sample is notably lower than that 
reported in the 2010 General Social Survey of all migrants (217) and in the 2001 
National Health Survey of general population of Australia (216). Although the above 
measures of life satisfaction occurred in different times, there could be social and 
environmental factors which may contribute to the discrepancy.  
 
Table 5a.2 Self-assessed life satisfactory level 
 
Self-assessed life satisfactory level % (95% CI) 
Very satisfied 7.7 (5.6-10.5) 
Satisfied 52.1 (47.5-56.7) 
Fair 29.0 (25.0-33.4) 
Dissatisfied 9.0 (6.7-12.0) 
Very dissatisfied 2.2 (1.2-4.0) 
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Psychological distress and the related factors 
Psychological distress, as an indicator of the mental health of the population, is 
largely defined as a state of emotional suffering characterised by symptoms of 
depression and anxiety (218). A high level of psychological distress is related to a 
higher chance of mental disorders in the community (219). 
The Kessler 6-item scale (K6) is a simple measure of non-specific psychological 
distress over the last 30 days and involves 6 questions about emotional states 
relevant to anxiety and depression (219, 220). In the K6 scale, each item is scored 
from 0 (none of the time) to 4 (all of the time), yielding a minimum score of 0 and a 
maximum score of 24. Participants with a summed score ≥13 are classified as 
having high psychological distress and ≥8 as having moderate to high level of 
psychological distress. The K6 scores by age and gender are  illustrated in Figure 
5a.1. The K6 scores were lower as age increased in both female and male 
participants.  
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Table 5a.3 K6 scores and demographic charateristics 
 
Variables N#  
K6 Scores 
Mean(SD) 
P value* 
Total participants 414 4.5 (4.2)  
Age, years   <0.001 
 <30 141 5.8 (4.4)  
 30-39 193 4.2 (4.1)  
 ≥40 73 3.1 (3.3)  
Gender   0.5 
 Female 229 4.7 (4.0)  
 Male 185 4.4 (4.5)  
Living state   0.3 
 New South Wales 86 4.3 (4.4)  
 Queensland 188 5.0 (4.4)  
 South Australia 13 3.3 (3.0)  
 Victoria 89 4.1 (3.9)  
 West Australia 28 4.0 (4.0)  
Education   0.001 
 Undergraduate or higher degree 360 4.3 (4.0)  
 Lower than undergraduate degree 53 6.3 (4.9)  
Household annual Income, AUD   <0.001 
 ≥50, 000 252 3.9 (4.0)  
 <50, 000 129 5.6 (4.3)  
Occupation   <0.001 
 Professionals 181 3.9 (4.0)  
 Skilled labour 147 4.3 (4.2)  
 Students 85 6.4 (4.3)  
Marital status   <0.001 
 Married (including de facto)  314 4.1 (3.9)  
 Single or divorced 98 6.0 (5.0)  
Parental status   <0.001 
 At least one child 207 5.3 (4.3)  
 No child 176 3.8 (3.8)  
Length of residing in Australia, years   <0.001 
 Less than 5 years 178 5.3 (4.5)  
 5 years and longer 230 3.9 (3.9)  
Self-reported English proficiency   0.01 
 Above average 209 4.0 (4.0)  
 Average 173 5.0 (4.4)  
 Poor 31 5.9 (4.3)  
*Analysis of Variance Prob > F 
#Missing value may exist 
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Figure 5a.1 K6 socres by age and gender 
 
 
 
The prevalence and the associated factors of psychological distress among Chinese 
migrants in Australia were investigated. Around 6.3% of the participants were at risk 
of high level of psychological distress (K6 scores ≥13). In total, 18.8% of the 
participants were likely to have a moderate to high level of psychological distress (K6 
scores ≥8). Chinese migrants, who are young, single, currently studying, and have 
stayed in Australia less than 5 years, tended to have significantly higher levels of 
psychological distress. Chinese migrants whoreported a “satisfied” experience with a 
GP service use were found less likely to be suffering from psychological distress. 
The findings were published by Australian Journal of Psychology. The publication 
was attached as Appendix 6 in this thesis. 
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Appendix 6: Psychological distress and the associated factors in 
Australian Chinese migrants- a article published on Australian Journal 
of Psychology 
 
Exploring the associated factors of elevated psychological distress 
in a community residing sample of Australian Chinese migrants  
 
Abstract 
Objective: Chinese migrants have a low utilisation of mental health services but a high 
proportion of involuntary admissions to mental health services in Australia. This study aims 
to screen for psychological distress among Australian Chinese migrants and to understand 
the potential correlates that contribute to elevated psychological distress in this population. 
Method: Chinese migrants were recruited through several social websites to complete an 
online health survey. A total of 414 participants (female 55%; male 45%) aged 14-63 years 
completed a Kessler 6-item scale and a questionnaire that collected information on 
demographics as well as health-related behaviours and perceptions. Bivariate and multiple 
logistic regression analyses were conducted to assess the associations between 
demographic, health-related factors and moderate to high level of psychological distress.  
Results: The findings indicated that Chinese migrants, who are young, single, currently 
studying, have stayed in Australia less than 5 years, tended to report significantly higher 
levels of psychological distress. This study also revealed the participants’ level of satisfaction 
of primary health services is associated with psychological distress (odds ratio: 0.34; 95% 
confidence intervel: 0.17-0.66). Conclusions: This exploratory study adds important 
information about the prevalence and correlates of psychological distress among Australian 
Chinese migrants. Intervention programs tailored to improve migrants’ level of satisfaction of 
the Australian primary health-care services may contribute to the mental health well-being of 
Chinese migrants in Australia. 
Keywords: 
Chinese migrants, health services utilisation, psychological distress 
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Introduction 
The Australian government has identified mental health as one of the national health priority 
areas (221). The total expenditure for mental health-related services in Australia was over $7 
billion or $322 per person during 2011-12 (222). The National Survey of Mental Health and 
Wellbeing (NSMHWB) 2007 reported a lower morbidity of mental disorders among migrants 
from non-English-speaking countries than general Australians (223). The lower morbidity 
has been attributed  to the “healthy migrants’ effect”, which suggests people who 
successfully migrate are likely to be physically healthy (223). However, it may be due to the 
likely underrepresentation of migrants among population-based studies (125, 145, 146). 
Ethnic minorities are likely to be excluded in mental health research due to low English 
proficiencies and general neglect in the research design and report (224). Moreover, people 
are less likely to report negative emotional status in a face-to-face household interview (225). 
This may particularly be the case for some Asian migrants, as mental illness is generally 
perceived as ‘a shame of the family’ in their culture and should be concealed in order to 
maintain the family reputation (226).  
Chinese migrants have reportedly low utilisation of mental health services, while a high 
proportion of this utilisation is through involuntary admissions (224, 227, 228) . Studies have 
shown migrants are not likely to access mental health services until their dysfunction 
develops into severe mental illness, which typically leads to involuntary admission and 
longer hospital stays (122, 227).  Potential barriers affecting Chinese migrants’ access 
include limited mental health literacy, communication difficulties, stigma, confidentiality 
concerns, service constraints, and discrimination (119, 122).  
The recorded morbidity of mental health illness in mainland China is low (229). However, 
migrants may be highly stressed during the process of migrating and settling due to 
language difficulties, discriminations and under employment (230-232). A nationwide survey 
in China found that large proportions of people with mental disorders were not treated or did 
not even seek treatment (233). They found that lower level of education, lower level of family 
income, being single, inadequate medical insurance coverage and rural residence are 
associated with the insufficient use of mental health services (233).  
In Australia, there is a variation in findings when comparing the prevalence of mental health 
issues between immigrants and the host population. Moreover, there is insufficient 
information about mental health status in specific immigrant and refugee sub-groups (224). 
Chinese is the largest non-Caucasian ethnic group, which accounts for over 4% of the 
Australian population and the number of Chinese migrants have increased rapidly over the 
last 5 years (17). A study among Chinese patients attending an Australian general 
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practitioners’ (GP) clinic found that half of the patients were at a high risk level for 
experiencing psychological distress (234).  Mental health issues in Chinese migrants and 
hence the need for culturally-oriented mental health services may be currently 
underestimated.  
Psychological distress, as an indicator of the mental health of the population, is largely 
defined as a state of emotional suffering characterised by symptoms of depression and 
anxiety (218). Non-specific psychological distress, measured by short dimensional screening 
scales such as Kessler 10-item scale (K10) and Kessler 6-item scale (K6), has been widely 
included in general-purposed health surveys in many countries. The high level of 
psychological distress is related to a higher chance of mental disorders in the community 
(219). The K6 scale had a sensitivity of 0.36 and a specificity of 0.96 in predicting serious 
mental illness (235). The epidemiological study of the prevalence and trends of non-specific 
psychological distress in community populations may provide important information for 
improving the mental health policy and practice.  This study aims to screen for non-specific 
psychological distress among a sample of Chinese migrants residing in Australia and to 
explore the demographic and health factors as well as GP service-using factors that 
contribute to a high risk of psychological distress in this population. 
Method 
Participants and procedure 
Chinese migrants who have lived in Australia longer than three months were recruited 
through several Chinese social websites to participate in an online health survey from July to 
October 2013. Members of these social websites, who were interested in the survey, were 
directed to the online survey webpage by clicking a link provided on the advertisement post. 
Participants were requested to provide consent to participate in the survey after they read 
and understood the information of the study.  
The recruiting notices were posted on a variety of Chinese social websites, and 
“Oursteps.com.au”, “Ozyoyo.com”, “Freeoz.org” and “Yeeyi.com” constituted the main 
ground of the study. The first two websites have over 16,000 registered members to date 
respectively and with over 1000 active visits per day. Most members reside in major cities of 
Australia. “Ozyoyo.com” is based in Brisbane and self-claimed to be the largest Chinese 
website in Queensland. Chinese migrants in Australia may visit these websites to make 
friends, share information, trade goods, and conduct other socialising activities. The primary 
language used in these websites is Simplified Chinese.  The survey procedure along with 
the questionnaire development and validation have been previously described  (165). 
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Measures 
Part 1: independent variables (including variables of demographic information, health factors 
as well as GP services using factors) 
Data on demographic and health-related variables were obtained by using a structured 
questionnaire that was available in both English and (Simplified and Traditional) Chinese. 
The structured questionnaire was developed in English and translated into Chinese and was 
further validated in a pilot survey with 10 participants from the targeted sampling population. 
Six participants completed the Simplified Chinese version questionnaire and four participants 
answered the English version. Participants were then asked to comment on the clarity and 
cultural acceptability of the questionnaire. Revisions were made where necessary. 
In addition to demographic information of participants, we collected data about Chinese 
migrants’ experiences and perceptions of using GP services including doctors’ language, 
level of satisfaction of recent GP services, and preference of using primary health services. 
Items are listed in Table 6a.1. Also, we asked participants to declare any diagnosed chronic 
conditions.  
Part 2: dependant variable (Non-specific psychological distress) 
The K6 is a simple measure of non-specific psychological distress over the last 30 days and 
involves six questions about emotional states relevant to anxiety and depression (219, 220). 
The validity and performance of the K6 scale as a tool to screen for non-specific 
psychological distress had been evaluated in several studies in Australia and worldwide (219, 
220). The reliability and validity of the Chinese version K6 scale were demonstrated in 
studies in Hong Kong (236) and mainland China (237).  
In the K6 scale, each item is scored from 0 (none of the time) to 4 (all of the time), yielding a 
minimum score of 0 and a maximum score of 24. Participants with a summed score ≥13 are 
classified as having high psychological distress and ≥8 as having moderate to high level of 
psychological distress. Higher scores represent greater levels of non-specific psychological 
distress. Pratt (2009) revealed a dose-response relationship of K6 scores and mortality by 
assessing the associations between serious psychological distress and mortality, which 
suggests it is practical to apply a lower cut off point for defining moderate psychological 
distress. As this sample of Chinese migrants is a non-clinical sample, in the regression 
analysis, we defined participants who scored 8 or over as having moderate to high level of 
non-specific psychological distress, which is consistent with previous studies conducted in 
Australia (142, 239).  
 
 
162 
 
Statistical analysis 
Bivariate and multiple logistic regression analyses were conducted to assess the 
associations between factors and moderate to high level of psychological distress.  Age and 
gender are most likely to be related to other demographic characteristics including education 
level, household annual income, and length of stay in Australia and other demographic 
factors.  Therefore, analysis assessing the relationship of demographic factors and elevated 
psychological distress was adjusted for age and gender. Assessment between length of 
residing in Australia and elevated psychological distress was only adjusted for gender, as 
age and length of residing were significantly correlated to each other (r (400) =. 30, p<. 001). 
We explored the associations between Chinese migrants’ experiences and perceptions of 
GP services and elevated psychological distress. In these multiple regression models, age, 
gender, marital status, education level, household annual income, length of stay in Australia, 
occupation, without chronic disease and doctors’ language were adjusted as confounders.  
In addition, only 351 participants who claimed to have visited a GP in the last 12 months 
were included when assessing the associations between the satisfaction level of recent GP 
service and elevated psychological distress. The association was identified as significant if 
p<.05. All data analyses were performed using Stata 13 (157). 
Ethical approval 
The study was approved by The University of Queensland School of Medicine Low Risk 
Ethical Review Committee (2013-SOMILRE-0074). 
Results 
Demographic characteristics 
Out of 469 total participants of our online health survey, 414 participants aged 14-63 years 
completed a K6 scale to screen for psychological distress during the past 30 days. 
Participants resided in five different states of Australia including Queensland, New South 
Wales, Victoria, Western Australia and South Australia. Most (92%) of the participants were 
born in mainland China. The rest was born in Hong Kong, Taiwan, Malaysia, and Macau. 
The mean age of the participants was 32.90 (SD=7.94) years and 55% of the participants 
were female. The mean length of staying in Australia was 5.95 (SD= 4.25) years. More than 
92% participants reported their oral English as average and above average. Only 9% of the 
participants stated that they mainly speak English at home. 
Prevalence of non-specific psychological distress measured by K6 scale 
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Overall 18.8% of the participants were likely to have a moderate to high level of 
psychological distress (K6 scores ≥8). We also found 6.3% of the participants were at risk of 
high level of psychological distress (K6 scores ≥13).  
Correlates of moderate to high psychological distress 
Table 6a.2 shows the demographic factors that were associated with experiencing moderate 
to high psychological distress. The risk for moderate to high psychological distress 
decreased significantly as participants became older. The prevalence of moderate to high 
psychological distress among male participants was similar to that among female 
participants. Participants with higher educational qualifications indicated a lower risk of 
elevated psychological distress (odds ratio (OR): 0.46; 95% confidence interval (CI): 0.24-
0.90). Students had more than two times the risk of experiencing higher levels of 
psychological distress than professionals (OR: 2.22; 95% CI: 1.08-4.54). Furthermore, being 
single or divorced or having a low level of oral English proficiency was respectively 
associated with a higher risk of psychological distress after adjusting for age and gender 
(p<.05). Migrants, who have resided in Australia for longer than 5 years, had about half the 
risk of experiencing an increased level of psychological distress than those recently arrived 
migrants (OR: 0.49; 95% CI: 0.30-0.81). 
Table 6a.3 shows the associations between Chinese migrants’ experiences or perceptions of 
GP services and psychological distress. After adjusting for potential confounding factors, 
participants who reported having a family doctor were less likely to self-assess as suffering 
elevated psychological distress (OR: 0.49; 95% CI: 0.25-0.96). Also, participants who 
claimed to be aware of the availability of professional help for depression or anxiety showed 
a lower risk of having moderate to high psychological distress (p=.12). The higher self-
reported level of satisfaction of the recent GP consultation was associated with a lower risk 
of elevated psychological distress (OR: 0.34; 95% CI: 0.17-0.66).  
Discussion 
This is the first study which investigated the prevalence and correlates of psychological 
distress in a national sample of community-residing Australian Chinese migrants through an 
online health survey involving a bilingual questionnaire.  
In this study, according to the K6 scores, we found that 18.8% of the participants were at risk 
of moderate to high psychological distress (K6 scores ≥8). In particular, 6.3% of the 
participants were at risk of experiencing a high level of psychological distress (K6 scores 
≥13). A population-based telephone survey in Hong Kong used the same measurement and 
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found a similar proportion (6.5%) of the participants were at risk of severe psychological 
distress (236). Findings of the 2007 NSMHWB show that the proportion of high 
psychological distress (measured by K10) among migrants from non-English-speaking 
countries was slightly higher than that among Australian-born residents (240). A study also 
revealed that nearly half of the Chinese patients visiting the clinic were at high risk for 
psychological distress (measured by K10) (234). It is hard to make direct comparisons 
among aforementioned studies as they applied different screening scales to measure the 
various mental conditions. However, this study provided evidence that a considerable 
number of community-residing Chinese migrants may suffer from elevated psychological 
distress in Australia.  
In addition, we found younger age, lower education level, being single or divorced, being a 
student, residing in Australia less than 5 years, lower English proficiency, and history of 
chronic disease predicted higher vulnerability to psychological distress. Using data from the 
2007 NSMHWB, Sharma (2012) explored the possible correlates associated with 
psychological distress among migrants from non-English-speaking countries, including all 
other countries except the United Kingdom, Ireland, South Africa, Canada, USA, and New 
Zealand. Young age, divorced, rare contact with friends and a chronic health condition were 
identified as risk factors for a high level of psychological distress measured by K10 scale. In 
contrast with our findings, Sharma (2012) reported a higher risk of serious psychological 
distress in longer stay migrants from non-English speaking countries. Similar to our findings, 
a study in New Zealand, which investigated the mental issues in a sample of 271 Chinese 
migrants mainly from Taiwan and Hong Kong, found recent migrants (resided for less than 2 
years) were more likely to experience minor mental disorders (230). The inconsistent 
findings indicate the urgency for further investigation. The disposition and determinants of 
developing mental illness among recent migrants and longer stay migrants may be very 
different. Intervention strategies may vary when targeting new arrival or longer stay migrant 
groups. 
Previous studies found unemployment or underemployment status was an important risk 
factor for mental illness among migrants groups (230, 231). In our study, we found that 
compared with being a professional, migrants who were currently studying had a higher risk 
of experiencing moderate to high psychological distress. However, after adjusting for other 
possible confounding factors, such as marital status and length of stay in Australia, the 
association was no longer statistically significant. Presumably, students are likely to be 
young, single and have a shorter stay in Australia. The findings suggest that tertiary students 
with a migrant background may be a high risk group for suffering psychological distress. 
However, further studies are needed to confirm the finding.  
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On the other hand, our findings support that Chinese migrants’ negative experiences and 
perceptions of GP services are related to an elevated level of psychological distress. 
Findings from the Australian 2007 NSMHWB showed that nearly 60% of individuals with self-
assessed mental problems were not getting professional help from GPs (241). Steel et al. 
(2006) found over 50% of mental health patients had gone through GPs as first contacts 
towards specialist mental health care in a group of 146 Australian-born, Asian, and Arabic-
speaking patients. Authors also found that ethnicity was related to low utilisation of allied 
health services. GPs in Australia should play an important role in navigating the appropriate 
mental health services for migrants who might have insufficient knowledge of mental health 
issues and the available treatment.  
However, there are gaps in the level of satisfaction of the primary health-care services 
between Chinese migrants and the general population of Australia. The satisfaction rate of 
recent GP service among Chinese migrants was 54.4%, which was relatively lower than the 
satisfaction rate (79.8%) among residents of Australian Capital Territory (ACT) (192). Less 
than half of the Chinese migrants in this study claimed to have a family doctor whereas the 
majority (81.2%) of ACT residents have a regular GP (192). Research programs focusing on 
how to improve the experience of accessing and using health-care services may be 
imperative for the mental and physical well-being of Chinese migrants.  
We acknowledge that there are several limitations in this study. First, this study adapted a 
convenience sampling method and the sample population was overly represented by the 
participants from mainland China (92%). Second, as a result of applying an online 
recruitment approach, our survey is likely to miss out those older Chinese migrants who may 
utilise the Internet less. Our findings may not be representative of the total Chinese migrants. 
Third, while we confirm that the majority of the participants started their surveys in Simplified 
Chinese, we were not sure if they had switched the language during the process of filling in 
the questionnaire due to the limitation of the survey software. Thus, we were unable to divide 
them into different groups depending on the language they used to fill out the questionnaire. 
However, we have provided information about their self-reported oral English proficiency. 
We found that Chinese migrants with lower oral English proficiency were more likely to 
experience psychological distress.  
Fourth, this study is a secondary analysis of the dataset collected originally for different 
research objectives. For the original primary objective, we estimated the desirable sample 
size as n=384 for identifying a prevalence of 50% while reaching a total width of confidence 
level of 0.10 for the 95% confidence interval. In total, we actually recruited 469 participants in 
our online health survey, which exceeded the expected number. In this paper, we only 
 
 
166 
 
analysed the 414 (88%) participants who had fully completed the K6 scale. Therefore, we 
could only perform post hoc power calculations based on our actual sample size and 
observed effect size. 
In addition, the estimated prevalence of psychological distress in this study may not be 
directly comparable with the rate of mental conditions provided by the 2007 Australian 
NSMHWB due to the adoption of diverse mental health screening scales. The K6 scale in 
this study was used to assess for probable mental illness in the last 30 days. Therefore, 
analysis might have missed the abnormal cases in other stages of a lifetime. Last but not 
least, the self-structured questionnaire was validated through a small pilot study with 10 
participants involved, which may not be sufficient to test the validity of the questionnaire.  
Nevertheless, this study adds important information on the prevalence and correlates of 
psychological distress as well as the need for culturally competent health interventions to 
prevent developing serious mental illness in Australian Chinese migrants. 
Conclusions  
This study identified several risk factors for elevated psychological distress in this 
community-residing Chinese migrant population, including younger age, single, lower 
education level, a student occupation, having stayed in Australia less than 5 years, lower 
English proficiency, and with a chronic illness. Also we found participants’ level of 
satisfaction of primary health services is associated with psychological distress. Further 
research employing a random sampling of Australian Chinese migrants is imperative to 
verify our findings. On the other hand, intervention programs should aim to improve migrants’ 
level of satisfaction of the Australian primary health-care services which may be helpful to 
the mental health well-being of Chinese migrants in Australia. 
 
 Table6a.4 List of independent variables 
 
Variables Questions 
Have a family doctor            “Do you have a family doctor?” 
GP speaks the same 
language 
“Does your doctor speak your language?” 
Awareness of depression “Do you know you can seek help for depression and anxiety?” 
Visit a GP for health 
information 
“If you need any health information, will you visit a GP?” 
Self-report “satisfied” GP 
visit 
“Please evaluate your recent experience with a GP visit 
(choose from ‘Very satisfied’ to ‘Very dissatisfied).” 
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Table 6a.5 Characteristics of participants with a summed score for Kessler 6-item scale less than 8 or 8 
and higher, n (%) 
 
Variables 
K6 score  
≥8 
K6 score  
<8 
Odds Ratio 
(95% CI) 
Adjusted† Odds 
Ratio (95% CI) 
Total participants 78 (18.8) 336 (81.2)   
Age, years     
 <30 43 (57) 98 (30) 1.00 (Ref)  
 30-39 26 (34) 167 (50) 0.35 (0.21-0.61)  
 ≥40 7 (9) 66 (20) 0.24 (0.10-0.57)  
Gender     
 Female 44 (56) 185 (55) 1.06 (0.64-1.74)  
Education     
 
Undergraduate degree or 
postgraduate degree 
60 (77) 300 (90) 0.39 (0.21-0.73) 0.46 (0.24-0.90) 
Household annual Income      
 ≥50,000 AUD 38 (55) 214 (69) 0.56 (0.33-0.95) 0.82 (0.46-1.48) 
Occupation     
 Professionals 23 (29) 158 (47) 1.00 (Ref) 1.00 (Ref) 
 Non-professionals 18 (23) 76 (23) 1.63 (0.83-3.19) 1.53 (0.77-3.04) 
 Home duties/unemployed 6 (8) 47 (14) 0.88 (0.34-2.28) 0.86 (0.32-2.30) 
 Students 31 (40) 54 (16) 3.94 (2.12-7.34) 2.22 (1.08-4.54) 
Marriage status     
 Married 43 (55) 271 (81) 0.29 (0.17-0.48) 0.43 (0.24-0.77) 
Length of residing in Australia      
 ≥5 years 32 (42) 198 (60) 0.49 (0.30-0.82) 0.49 (0.30-0.81)‡  
Self-reported English proficiency     
 Above average 31 (40) 178 (53) 1.00 (Ref) 1.00 (Ref) 
 Average 39 (50) 134 (40) 1.67 (0.99-2.82) 1.87 (1.08-3.23) 
 Poor 8 (10) 23 (7) 2.00 (0.82-4.87) 3.44 (1.31-9.02) 
Without chronic diseases 57 (73) 273 (81) 0.63 (0.35-1.11) 0.48 (0.26-0.89) 
† Adjusted for age and gender 
‡ Adjusted for gender only because age and the length of residing are significantly correlated 
to each other (r (400) =. 30, p<. 001)
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Table 6a.6 Chinese migrants’ experience and perception of GP services and the association with 
moderate to high level of non-specific psychological distresscal distress  
 
Variables 
K6 score  
≥8 
K6 score  
<8 
Crude OR 
(95% CI) 
Adjusted‡ OR 
(95% CI) 
Total participants 78 (18.8) 336 (81.2) - - 
Awareness of help for 
depression 
36 (47) 213 (64) 0.50 (0.31-0.83) 0.62 (0.34-1.13) 
Visit a GP for health 
information 
21 (27) 147 (44) 0.47 (0.27-0.82) 0.59 (0.32-1.10) 
Self-report “satisfied” GP 
visit† 
22 (34) 169 (59) 0.35 (0.20-0.62) 0.34 (0.17-0.66) 
Have a family doctor            24 (31) 177 (54) 0.38 (0.23-0.65) 0.49 (0.25-0.96) 
† Only 351 participants claimed to have visited a GP in the last 12 months were analysed 
‡ Adjusted for age, gender, marital status, education level, household annual income, length 
of stay in Australia, occupation, without chronic diseases, GP speaks the same language 
 
 
 
 
  
